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MADE EASY 


The Inspire range are refractor telescopes perfect 
for terrestrial and celestial viewing on the go. The 
Inspire can view planets, the Moon, star clusters 
and much more at night. And is ideal for using as 
a spotting scope during the day. 


> 70mm aperture, 100x 


light gathering power* 
& 700mm focal length 

> 35x & 70x magnification 
with included eyepieces 


RRP £219.99 


y 


> 90mm aperture, 165x 
light gathering power* 
& 660mm focal length 


> 33x & 66x magnification 
with included eyepieces 


RRP £279.99 


*Compared to the 
average human eye 


celestron.com/inspire 


"INSPIRE 80AZ 


> 80mm aperture, 131x 
light gathering power* 
& 900mm focal length 

> 45x & 90x magnification 
with included eyepieces 


> 100mm aperture, 212x 
light gathering power* 
& 660mm focal length 


> 33x & 66x magnification 
with included eyepieces 


RRP £299.99 


enquiries@celestron.com 


Welcome 


Webb Is here - and It's 
a case of love at first sight 


On 12 July the Sky at Night Magazine team waited with bated 
breath, excited to see the first images from the James Webb Space 
Telescope. And they did not disappoint. We were spellbound and 
amazed by the detail, depth and structure JWST captured. See for 
yourself on page 6 in our special Eye on the Sky gallery, which we've 
dedicated entirely to the infrared telescope's first images. 

And then came the science. We sat wide-eyed as Webb's ability to 
break down light into its component parts through spectroscopy 
was revealed, dazzled that we were being shown individual elements 
in dust clouds circling the event horizon of a supermassive black hole 
310 million lightyears away. Yet this is just one part of JWST's 
science programme; turn to Colin Stuart's feature on page 28 to 
discover the other areas the telescope will impact. Also in this 
special issue, on page 18 we hear from astrophysicist Mikako 
Matsuura about working with JWST, and The Sky at Night presenter 
Chris Lintott gives his thoughts on Webb's first images on page 11. 

Back on Earth, it’s an exciting time to be observing the night sky. 
Jupiter is at opposition and at its brightest, a great time to follow 
Pete Lawrence's guide to making an animation of it on page 66. The 
King of Planets is joined by four of the Solar System's other worlds all 
this month, creating an enchanting line-up in evening skies. Turn to 
page 35 for Stuart Atkinson's advice on seeing this planetary parade. 

Enjoy the issue! 


HOW TO CONTACT US 


= 


5 


DX] 


Subscriptions, binders and back issues 
03330 162119* 

Mon-Fri 9am-5pm 

*Calls from landlines will cost up to 9p per minute. Call 
charges from mobile phones will cost between 3p and 


55p per minute but are included in free call packages. 
If calling from overseas, please dial +44 (0)1604 973727 


Editorial enquiries +44 (0)117 300 8754 
9:30am-5:30pm, Mon-Fri 
Advertising enquiries +44 (0)117 300 8803 


Print subscription enquiries 
www.buysubscriptions.com/contactus 
Digital subscription enquiries 
www.buysubscriptions.com/contactus 


Editorial enquiries 
contactus@skyatnightmagazine.com 


Subscription enquiries 


UK enquiries: FREEROST OURMEDIA 
(please write in capitals) 

Overseas enquiries: PO Box 3320, 

3 Queensbridge, Northampton, NN4 7BF, UK 


Editorial enquiries 


BBC Sky at Night Magazine, Our Media 
(an Immediate Group Company), Eagle House, 
Bristol, BS1 4ST 


Become an Insider 


The more we know about what you 
like, the better placed we are to bring 
you the best magazine possible. So 


, , we'd like to invite you to join our online reader panel 
Chris Bramley, Editor ‘Insiders’. Just log on to www.immediateinsiders. 
com/register to fill out the short registration survey 
and we'll be in touch from time to time to ask for your 


opinions on the magazine and other relevant issues. 


PS Our next issue goes on sale on Friday 16 September. 


Sky at Night - lots of ways to enjoy the night sky... 
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Television Online Social media Podcasts Tablet/phone eNewsletter 
Find out what The Visit our website Follow us on Twitter, Listen to our Radio Get each month's The best targets to 
Sky at Night team for competitions, Facebook and Astronomy podcasts issueonyourApple — observe each week, 


have been exploring 
in recent and past 
episodes on page 18 


or Android device, 
now with bonus 
image galleries 


Find out more at: www.skyatnightmagazine.com 
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astrophoto 
galleries, observing 
guides and more 


Instagram for space 
news, astro images 
and website updates 


where the magazine 
team and guests 
discuss astro news 


delivered to your 
inbox. Visit bit.ly/ 
skynewsletter 
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To get started, check out our guides and glossary at 
www.skyatnightmagazine.com/astronomy-for-beginners 


This month's contributors 


Reviews editor 


“Globular 
clusters 
always 
remained 


fuzzy blobs until | added 


more aperture to view 
them, revealing their 
distinct and individual 
personalities in all their 
glory.” Paul introduces 
15 globulars you really 
should meet, page 6C 


Amateur astronomer 


“It was 
fascinating 
to talk to 
Rajeev 
about the changing 
views on space today, 
compared to how it 
was during the Apollo 
era.” Melissa finds out 
what the younger 
generation think 
about space, pa 


Features editor 


c™ “Mae 
pee ‘ Jemison 
& really has 

a 4 some drive. 
From a little girl in 
Detroit watching Star 


Trek to the first Black 
woman in space, to 


leading humanity's way 


across the stars.” Ezzy 
salutes multi-talented 


Mae on page 72 


Visit www.skyatnightmagazine. 
com/bonus-content/VOCFQDB 
to access this month's selection 
of exclusive Bonus Content 


Interview: the science behind JWST 


Instrument scientist Dr Pamela Klaassen reveals how the 
James Webb Space Telescope observes the Universe. 


Watch online: 
The Sky at Day 


Summer sees the nights 
get shorter. In this special 
episode, Maggie and 
Chris reveal what to see 
in the sky during the day. 


Download astronomy 
observing forms 


Print out our report 
forms to help you keep 
track of all your 
planetary and solar 
observing sessions. 


The Virtual Planetarium 


Pete Lawrence and Paul Abel guide us through 
the best sights to see in the night sky this month. 
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In July, a momentous new era in space science began when NASA released.the first full-colour 
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images from the James Webb Space Telescope. We look at the first five that stunned the world 


Captured in infrared light, this image of 
‘Cosmic Cliffs’ within the Carina Nebula, 
7,600 lightyears away, reveals structures 
and star-forming regions previously 
_ unseen by human eyes. It’s a much-loved 
target for amateur astronomers and 
astrophotographers, but no one will ever 
have seen it like this. : 

This glowing ‘wall’ is the edge of a cavity 
within the nebula that features peaks 
of cosmic gas and dust seven lightyears 
high. It’s being hollowed out by the intense 


radiation emitted by newborn stars located 
just above the area shown in the image. 
The ‘haze’ that seems to be rising from the 
wall is ionised gas and hot dust streaming 
away from the nebula under relentless 
radiation pressure. : 

Webb's NIRCam instrument, which was 
used to capture this image, observes in 
infrared, enabling astronomers to peek 
through the dense cosmic dust and get a 
good look at what's really going on at the 
heart of this nebula. What we are seeing 


‘are views of these stellar nurseries and 


pockets of young stars that until now were 
beyond humanity's reach. 

Commenting on Webb's first images, 
NASA deputy administrator Pam Melroy 
said: “What | have seen moved me, 
as a scientist, as an engineer and asa . 
human being.” Having seen them now for 
ourselves, it’s difficult not to agree with her. 


TURN THE PAGE FOR MORE OF 
WEBB'S BRAND NEW IMAGES 
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A Field of dreams 


This is the deepest infrared image of the distant Universe ever captured. Webb's First Deep Field is bursting with thousands of galaxies, but 
the focus is SMACS 0723, a galaxy cluster so far away it appears to us as it did 4.6 billion years ago. Its mass is so staggering that the light 
from background galaxies is magnified and contorted by gravitational lensing. This image alone is a treasure trove for scientists to unpack. 
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<1 Two 
glorious 
rings 


Not one view of the 
Southern Ring 
Nebula, but two. 
This is a planetary 
nebula, a dying star 
shedding its layers 
into space, captured 
in both near-infrared 
(left), and mid- 
infrared (right) where 
we can actually see 
the remnant white 
dwarf core (the 
redder of the two). 


A Target practice 


JAMES WEBB S| > 


Captured during the testing phase that would refine Webb's incredible imaging powers, this image of Jupiter honed the telescope’s 
instruments before science operations officially began on July 12. In it we can see the planet's distinctive rings, as well as its moons Europa, 
Thebe and Metis. We can also see a region of dead pixels on one of the camera's detectors, the black spot on the second image. 


' ies Fre =“ <| Five for 
| _* © the price 
of one 


Webb's largest 
image yet, 
Stephan’'s Quintet 
-— a group of 
merging galaxies 
— covers an area 
one-fifth the size of 
the Moon. The 
telescope’s 
near- and mid- 
infrared instruments 
combined to reveal 
never-before-seen 
‘ features within the 
: galaxies, as well as 
shockwaves caused 


by galaxy NGC 
7318B smashing 
through the cluster. 


~ Explore a gallery 
~~ of these and more 
stunning space 
images 
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STELLA MIRA 


90mm f/6 Carbon Fibre Triplet Refractor & Optional 0.8x Reducer / Flattener 


FIRST LIGHT OPTICS 


firstlightoptics.com questions@firstlightoptics.com 


NASA/BILL INGALLS 


JAMES WEBB 
TELESCOPE § 


The latest astronomy and space news, written by Ezzy Pearson 


BULLETIN 


JWSI unveils ifs first images 


The incredible pictures took just one week of observing time to create 


After decades of waiting, the James Webb Space Telescope 
(JWST) has released its first scientific images to the public. 

“Today, we present humanity with a ground-breaking new 
view of the cosmos — a view the world has never seen before,” 
said NASA administrator Bill Nelson. 

On 11 July, President Joe Biden was given an advance view of 
the images, and thanked “the team at NASA for once again 
showing who we are”. 

The first deep-field image was released that evening. The 
next day, on 12 July, NASA released three more images, as well 
as a spectra of exoplanet WASP-96b's atmosphere, which 
showed clear signs of water. Before long, the images were 
shared on news channels and social media the world over, as 
people marvelled at the unprecedented detail in the images 
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- all of which were taken within a single week of observing time. 

“The Hubble Deep Field was two weeks of continuous 
work with Hubble. We did [ours] before breakfast,” says Jane 
Rigby, operational project scientist for JWST. “The amazing 
thing about Webb is the speed with which we can churn 
out discoveries.” 

But while the images stunned the world, a report on JWST's 
performance revealed an unexpectedly large micrometorite 
strike in May has caused a “significant uncorrectable change” 
to one of the mirror segments. Fortunately it only affects a 
small area and JWST is still performing above expectations. 

To see the first images turn to page 6, and learn more about 
the science that JWST is set to deliver on page 28. 
webbtelescope.org 


4 President Biden reveals the first full-colour image — the deepest infrared picture of the Universe yet — to a waiting world 


| was wrong. Utterly, wonderfully 
wrong. For over a decade, I've 
flinched when space agency press 
releases described JWST as the 
successor to the Hubble Space 
Telescope. Though both are 
incredible tools for science, Hubble 


Comment 
by Chris Lintott 


is best known for its spectacular 
images. JWST, though, is an 
infrared telescope; working with 


wavelengths beyond what our 
eyes can see inevitably makes the 
view blurrier. Setting up JWST as 
a machine capable of producing 
images as beautiful as Hubble's, 
no matter their scientific utility, 
was asking for disappointment. 

Wrong, as | said. | have the 
JWST image of the Carina Nebula 
as my laptop background, and 


Stephan’s Quintet on my phone. 

It turns out that a mirror six metres 

across is large - large enough to 

produce crystal-clear, pin-prick- 

sharp images to wow the world. 
Welcome to the infrared 

Universe! Beautiful, isn’t it? 


Chris Lintott co-presents 
The Sky at Night 
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Fans help revea 


< An alluvial fan in Tian Shan, China. Similar fans (top) 
and river deltas (above) have been imaged on Mars 


Mars s watery past 


Water may have flowed across Mars for millions more years than previously thought 


A new study shows water could have 
been flowing across the surface of Mars 
as recently as 2.5 billion years ago. 
Although Mars is now an arid planet, its 
surface is covered with geological 
evidence that it was once host to liquid 
water. What's not so clear, however, is 
when this water disappeared. 

“We've known for decades that Mars 
had rivers and lakes around 3.5 billion 
years ago, but in the past few years there 
has been a growing body of evidence that 
substantial amounts of liquid water 
continued to erode the Martian surface 
for hundreds of millions of years,” says 
Alexander Morgan from the Planetary 
Science Institute. 

To further investigate, Morgan has led a 
new study surveying fan-shaped features 
seen across Mars. These are a mixture of 
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the remains of river deltas and alluvial 
fans, which are created by sediment 
building up at the mouth of a narrow 
channel. Both require vast amounts of 
flowing liquid water to form, so are a clear 
indicator of its presence. By analysing 
these, Morgan's team found that as Mars 
cooled and dried, liquid water was 
increasingly restricted to the lower, 
warmer regions of Mars. 

In a second paper, the team compared 
the alluvial fans to previous work on the 
planet's valley networks, which have 
already been studied as indicators of past 
water. While the valleys were largely 
formed around 3.6 billion years ago, the 
alluvial fans formed more recently, 2.5 to 
3 billion years ago, giving the researchers 
an insight into how the environment had 
changed between those dates. 


“We found that even though Mars 
cooled over time, from global average 
temperatures of —3°C to about -15°C, 
liquid water continued to be stable in 
select areas,” says Morgan. “Together, 
these papers describe how Mars had 
liquid water in the form of rivers for a 
prolonged period, from about 3.6 to at 
least about 2.5 billion years ago.” 

However, what the studies don't show 
was whether the planet's climate stayed 
consistent during that time. 

“We don't believe Mars was wet for this 
entire period,” says Morgan. “Conditions 
that permitted liquid water may have 
been episodic, perhaps driven by changes 
in Mars’s movements — such as axial tilt, 
orbital eccentricity or precession — or 
volcanic activity.” 
www.psi.edu 


The enthusiast uncovered 
a wealth of ultracool dwarfs 
with companion stars 


ILLUSTRATION 


Binary dwarfs found by amateur astronomer 


The discovery continues a long tradition of citizen science 


Citizen scientist Frank Kiwy has helped find 
34 ultracool dwarf binary systems — doubling 
the number previously known. 

Brown dwarfs are too small to be stars but 
too large to be planets. Their faintness makes 
them difficult to find, so the Backyard Worlds: 
Planet 9 project asked over 100,000 members 
of the public to search images for signs of them 
moving against background stars. Enthused by 
the project, member Kiwy embarked on his own 
quest, searching through the data to find 


objects based on their colour. This led to the 
identification of 2,500 ultracool dwarfs, 34 of 
which were later found to have low-mass 
companion stars. 

“| love the Backyard Worlds: Planet 9 project!” 
says Kiwy. “Once you master the regular 
workflow you can dive much deeper into the 
subject. If you're a person who is curious and 
not afraid to learn something new, this might 
be the right thing for you.” 
www.zooniverse.org 


Giant black hole is slower than ifs peers 


The largest black hole to ever 
have its spin measured is 
turning slower than its smaller 
siblings, a new study reveals. 

“Every black hole can be 
defined by just two numbers: 
its spin and its mass,” says 
Julia Sisk-Reynes from the 
University of Cambridge, who 
led the new research. “While 
that sounds fairly simple, 
figuring those values out for 
most black holes has proved 
incredibly difficult.” 

The black hole at the heart 
of quasar H1821+643 in the 
constellation Draco is a 
colossal 30 billion solar 
masses, around 10,000 times 
more massive than the Milky 
Way's central black hole. 
Astronomers measured its spin 
by looking at X-rays bouncing 
off the material surrounding it, 
and found its rotation to be 
about half the speed of black 


holes between one and 10 
solar masses. It’s thought that 
these monsters grow by 
merging together, which 
disrupts their rotation, slowing 
them down. The more they 
grow, the more they slow. 


> 


Research showed the monster 
quasar’s black hole spun more 
sluggishly than its slim siblings’ 


“The moderate spin for this 
ultra-massive object may be a 
testament to the violent, 
chaotic history of the Universe's 
biggest black holes,” says 
co-author James Matthews. 
www.ast.cam.ac.uk 
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Extreme neutrinos 
Extragalactic neutrinos 

- highly energetic, difficult to 
detect particles —- probably 
come from active galactic 
nuclei, where a galaxy's 
central black hole superheats 
the surrounding gas. These 
extreme conditions create 
jets travelling at nearly the 
speed of light, which shoot 
out the particles with enough 
energy to cross the billions of 
lightyears between galaxies. 


Radio radiation located 
Astronomers have been 
using radio and infrared 
radiation to measure star 
formation in galaxies for 

50 years, but have only now 
worked out where this 
radiation comes from. Young 
massive stars heat up the 
surrounding gas, causing it to 
glow in the infrared, then 
explode in supernovae that 
create radio waves. 


NLCs on the rise 

This July was a bumper 
month for noctilucent clouds, 
with sightings extending far 
further south than normal, 
while NASA's AIM spacecraft 
measured the strongest NLC 
activity in over 15 years. The 
number of clouds has been 
rising in recent years, with 
greenhouse gases and water 
vapour from rocket launches 
being potential causes. 
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Small impacts 
bombarded Moon 

The early Moon may have 
sustained twice as many 


impacts as previously 
thought. Measurements 
taken by NASA's Gravity 
Recovery and Interior 
Laboratory spacecraft have 
shown that between 4.3 to 
3.8 billion years ago, small 
meteors compacted the 
lunar surface. This suggests 
the number of craters seen 
today could represent only 
half the number of strikes. 


Russia to withdraw 
from the ISS in 2024 
Roscosmos, the Russian 
space agency, has officially 
announced that it will leave 
the ISS in 2024 once its 
existing agreement runs out. 
Newly appointed agency 
chief Yuri Borisov stated 
Russia will now focus on 
building its own station. 


UK space launch due 
Virgin Orbit will launch its 
next satellite from the UK 
later this year. The satellite 
will be carried into orbit on 
board a modified Boeing 747 
from Spaceport Cornwall. 
This is one of several 
planned Uk launches as part 
of the government's aim to 
become the first European 
country to launch a satellite 
from home soil in 2022. 
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Solar Storms cause train delays 


Sun's activity found to mimic the system used for train signalling 


‘Your train has been delayed due toa 
signalling failure’ is a phrase commuters will be 
all too familiar with. While most of us might lay 
the blame on snow or rain, a recent report 
suggests another type of weather could also be 
at fault - space weather. 

Train signalling systems use electric currents 
in the rails to determine if a train is present on a 
given section of track, showing a red light if it 
detects one. However, solar storms also cause 
similar currents to form in the rails and it only 
takes a moderate event to trigger a red signal, 
even when there's no train present. 

“We are now working on looking at the case 
where trains are present on the line, and how 
strong a solar storm needs to be to turn a red 
signal back to green,” says Cameron Patterson 
from Lancaster University, who investigated the 
phenomenon. “That's a far more hazardous 
scenario, potentially leading to crashes!” 
www.lancaster.ac.uk 


ILLUSTRATION 


4 Solar flares and coronal mass ejections - the 
possible culprits for train signalling glitches 


Fossil galaxy lies near Andromeda 


The faint smudge 
was found to be a 
galactic relic of the 
early Universe 


A relic of one of the first ever galaxies has 
been discovered on the outer fringes of the 
Andromeda Galaxy. 

The galaxy, called Pegasus V, was detected 
during the DESI Legacy Imaging Survey, a 
systematic search of Andromeda's dwarfs, but 
it was eagle-eyed amateur astronomer 
Giuseppe Donatiello that spotted a strange 
smudge in one of the images. Follow-up 
observations revealed this was a faint galaxy. 

The stars of Pegasus V lack heavy elements, 


14 BBC Sky at Night Magazine September 2022 


suggesting they 
first formed in the 
very early Universe, 
before later 
generations of stars 
seeded the cosmos 
with more elements. 

“This discovery 
marks the first time 
a galaxy this faint 
has been found 
around the 
Andromeda Galaxy 
using an 
astronomical survey that wasn't specifically 
designed for the task,” says Michelle Collins 
from the University of Surrey, who led the 
research. “We hope that further study of 
Pegasus V's chemical properties will provide 
clues into the earliest periods of star formation 
in the Universe. This little fossil galaxy from the 
early Universe may help us understand how 
galaxies form and whether our understanding 
of dark matter is correct.” 
www.legacysurvey.org 
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Our experts examine the hottest new research 


UTTING EDGE 


Fireball over Jupiter 
outshines the Sun 


The bright flash was caused by an 
impact the size of the Tunguska event 


he spectacular collision of the comet 
Shoemaker-Levy 9 into Jupiter in 1994 
was watched closely by observatories 
and space probes, and made headlines 
around the world. Since 2010, six 
impact flashes on Jupiter have been 
serendipitously observed, including by amateur 
astronomers. A simple brightness measurement 
allows for an estimate of the energy of such impacts, 
but far more accurate calculations can be made if 
they are recorded at several different wavelengths. 

Ko Arimatsu, at the Astronomical Observatory, 
Kyoto University, and his colleagues have been using 
the Planetary ObservatioN Camera for Optical 
Transient Surveys (PONCOTS), dedicated to 
monitoring flashes on Jupiter. The system is made up 
of a 28cm Schmidt-Cassegrain telescope on a 
rooftop at the university, equipped with two CMOS 
cameras. This setup allows the astronomers to 
observe flashes on Jupiter at three different 
wavelengths simultaneously: the V visible band in the 
yellow and two near-infrared bands. 

On 15 October 2071, Arimatsu and his team 
observed a particularly bright impact flash on Jupiter, 
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An unknown object 
slams into Jupiter, causing 

the most energetic flash 
seen this century 


“The fireball 
was over 8,000°C. 
The impactor would 
have struck with an 
explosion equivalent 
to two megatons 
of TNT” 


wr" 
aD 


Prof Lewis Dartnell 
is an astrobiologist 
at the University 

of Westminster 


occurring within the north tropical zone. The peak 
apparent brightness of the flash in the visible band 
was mag. 4.7, equivalent to an absolute magnitude 
of -29.0: roughly 300 times brighter than the Sun at 
Jupiter. And because their PONCOTS system can 
observe with a high frame rate across three 
wavelengths simultaneously, they were able to 
record this impact flash with unprecedented detail. 


How big was the bang? 
From the three light curves, they calculated that the 
temperature of the resultant fireball in the upper 
atmosphere of Jupiter was over 8,000°C. The 
impactor would have struck with a kinetic energy 
of around 7 million billion joules - an explosion 
equivalent to two megatons of TNT. This is 
comparable to that of the Tunguska event, when 
a meteoroid exploded over eastern Siberia in 1908 
and flattened over 2,000 square kilometres of forest: 
the largest impact event on Earth in recorded 
history. From the energy of the Jovian 
impact, the impactor was estimated 
to have a mass of around four million 
kilogrammes and a diameter of 
16-31 metres. 

This is the most energetic impact 
flash observed in the Solar System 
since Shoemaker-Levy 9. Those 

created a string of giant dark 
patches in the Jovian atmosphere 
visible from Earth, scars that persisted 
for months. Arimatsu and his team were 
hopeful that their detected impact might also 
have left observable marks, but their follow-up 
observation 16 minutes after the event could find 
no signs. The Juno spacecraft, in orbit around the 
planet, was able to observe the impact site 28 
hours later, but even with such a front-row view it 
too failed to spot any clear debris features. Arimatsu 
speculates that this could be due to the fact that 
their impactor was smaller than those of 
Shoemaker-Levy 9 and so any impact features 
were much more limited and shortlived. 

Based on their observations, Arimatsu estimates 
that such Tunguska-like impact events on Jupiter 
occur roughly once a year — hundreds to thousands 
of times more often than on Earth - and so they're 
waiting eagerly to catch the next one! 


Lewis Dartnell was reading... Detection of an Extremely Large Impact 
Flash on Jupiter by High-cadence Multiwavelength Observations by Ko 
Arimatsu et al. Read it online at: https://arxiv.org/abs/2206.01050 


Is ET phoning home? 


Gravitational lensing could help 
boost extraterrestrial signals 
between the stars 


~“\ 


Prof Chris Lintott 
is an astrophysicist 
and co-presenter 


here should we look for 
aliens? For more than 


CUTTING EDGE 


the source of a real signal to be close to stationary 
relative to the Sun, so we can pay attention only to 
those signals. A few candidate events are found in 
both the frequency bands that the astronomers 
targeted, but close inspection shows them to be false 
alarms. The brightest in a range of frequencies 
known as the L band, for example, seems to be 
chatter from an Iridium communications satellite. 
Despite this non-detection, the technique has 


50 years, the usual answer 

has been ‘among the 

stars’, with the search for 

extraterrestrial intelligence 
(SETI) focused on scanning the skies with large 
radio telescopes. That might be changing, as a 
new generation of SETI experiments and 
scientists join the hunt. 

Some want to look for alien artefacts in 
the Solar System, a plan sure to appeal to 
anyone who remembers 2001: A Space 
Odyssey's sinister black monolith. The trouble 
is that there is a lot of Solar System to 
investigate, and so it helps in your search if you 
have some idea of what the aliens might be up to. 

The authors of this month's paper start with the 
idea that any alien probes that were exploring our 
neighbourhood would need to report back to their 
home system. Doing that, though, is hard, requiring 
what is presumably a modest probe to use an 
enormous amount of power to send a detectable 
signal over interstellar distances. 

Any sensible alien spacecraft engineers would look 
for a shortcut. Luckily, they should know that radio 
waves, like any electromagnetic radiation, can be 
lensed and magnified by the Sun's gravity. Position a 
probe about 500 times the Earth-Sun distance 
behind the Sun, exactly in line with your home star, 
and it should be possible to get a report on Earth's 
status back home with transmitters not much more 
powerful than those our own spacecraft carry today. 

If we pay attention when Earth crosses the region 
between the Sun and a target star, looking for any 
stray signals with radio telescopes, we might be able 
to eavesdrop on their communications. This paper, 
the result of ad summer project for some lucky 
undergraduates at Penn State University’s SET| 
centre, used the Green Bank Telescope in radio-quiet 
West Virginia to do just that. 

As ever with a SETI project, the biggest problem is 
distinguishing what might be an artificial 
transmission from all the noise and clutter generated 
by our terrestrial civilisation. In this case, we expect 


on The Sky at Night 


network, with relay 
satellites positioned 
throughout the 


promise. After all, it's only one set of observations. 
Perhaps our beacon reports to the Alpha Centaurians 
only once a week, or once a year. Or perhaps Alpha 
Centauri is the wrong target. 

It's possible, the authors say, to imagine an 


It’s possible interstellar communications network, with relay 

to imagine an satellites positioned throughout the Galaxy to 

interstellar forward messages via gravitational lensing. In 
communications such a system, multiple star systems like 


Alpha Centauri, with its two bright 
components plus faint Proxima, are poor 
choices, forcing their beacons to adjust 
position constantly as the stars move. Much 
better to look for signals pinging between 
nodes anchored on more boring stars — just like 
our Sun. We should probably keep looking. 


Galaxy” 


Want to sendia 
message to a nearby 
star? Aim for our Sun 
and transmit around it 
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Chris Lintott was reading... A Search for Radio Technosignatures at the 
Solar Gravitational Lens Targeting Alpha Centauri by Nick Tusay et al 
Read it online at: https://arxiv.org/abs/2206.14807 
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ESA/HUBBLE/NASA, MIKAKO MATSUURA, NASA/ESA AND J. 


KASTNER (RIT), BBC, SARAVUTVANSET/ISTOCK/GETTY IMAGES 


The Sky at Night TV show, past, present and future 


As the first images from JWST 
come in, Mikako Matsuura recalls 
how she won not just one but two 
observing opportunities on the 
worlds most anticipated telescope 


ith a mirror area 64 times 
bigger than NASA‘s previous 
infrared space telescope and 
instruments up to 100 times 
more sensitive, the James 
Webb Space Telescope 
(JWST) will allow us to take deeper and sharper 
images of astronomical objects than ever before. 

Although JWST is a NASA-led mission with 
involvement from the European and Canadian space 
agencies, astronomers from any country can apply 
for observing time. When the call for proposals went 
out in 2018, | decided to request observations of 
Supernova 1987A. It's the closest supernova explosion 
in the last 400 years, located 170,000 lightyears away 
from Earth. We've been able to see the fast shock 
waves from the supernova, travelling at 1,000km/s, as 
they expand and destroy the surrounding material. 

Writing an observing proposal is time-consuming. It 
takes up to two weeks, requiring detailed simulations 
of how much time is needed. But just as | finished 
writing the proposal and went to click the submit 
button, an e-mail from NASA arrived announcing the 
launch was delayed. How disappointing! JWST is a 
$10bn space mission, so of course it's better to be safe 
than sorry. But still, it was disheartening. 

NASA reopened proposals two years later. When | 
looked back at my work, | realised it lacked a 
punchline: “Why do we need the JWST for this 
observation?” It’s a key point that should be included 
in any observing proposals, but it was missing. | 
realised JWST will be able to capture how blast shock 
waves break up dust, which we couldn't see before. 


Made it, with time to spare 
Then, three days before the deadline, when 
everything was sorted, | realised something was 
wrong in my exposure time simulation. | started 
panicking, but it’s always helpful to have 
collaborators. My colleagues Tea Temim and Martha 
Boyer from the Space Telescope Science Institute 
redid the simulations from scratch and we were able 
to submit on time. 

Back in 2018, I'd also wanted to observe planetary 
nebula NGC 6302, but it would have been far too 
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Mikako addressing 
the International 
Astronomical 
Union in Brazil 


The Butterfly Nebula. 
NGC 6302 will be the target 
of her second study 


’ 


Mikako has secured 
time to observe Type II 
supernova SN 1987a 
with the JWST 


THE SKY AT NIGHT WANTS YOUR QUESTIONS 


As part of the British Science Festival 2022, The Sky at Night is recording a 
special programme on 14 September, when the presenters and special guests 
will be answering questions from viewers. If you have a question - on anything 
from space travel and technology to astronomy and astrophysics — the 
programme team want to hear from you at: skyatnightqt@bbc.co.uk 


demanding to write two proposals. However, as I'd 
done most of the work for the Supernova 1987A 
submission back in 2018, | was able to write a new 
proposal for NGC 6302 in 2020. 

It is always good to share ideas and get 
constructive criticism, and when | did, Rens Waters 
from Groningen and Eric Lagadec from Nice said, “It's 


ope ae a good idea, but there are too many details”. 
astrophysicist at Sometimes if you are in your own world, you don't 
Cardiff University really see your own faults: you lose the bigger picture. 


Rens re-wrote the first key introduction paragraph, 
guiding the scientific case, and so the second 
proposal was submitted. 


working in infrared 
and millimetre 
observations 


Looking pack: 
The sky at Night 


19 September 1957 


On 19 September 
1957's episode of The 
Sky at Night, Patrick 
Moore was joined on 


the show by a Astronomical Union, 
special guest: which was from 
14-year-old Czech astronomer 


astronomer Clive 
Hare. On 3 August, 
Hare had been one 
of the first people to 
observe a new comet 
streaking across the sky in the 
constellation of Gemini. Being a 
member of the British Astronomical 
Association, Hare knew to report his 
findings, noting that the comet was of 
equal brightness to nearby Pollux (mag 
+1.5) and around 2° long. 

As the BAA raced to release a report, 
it soon became clear that astronomers 
all over the world were also making the 
same discovery. The first sighting was 
traced back to Japanese astronomer 
S Kuragano on 29 July, but several other 
astronomers also spotted the comet. In 


4 Young astronomer Clive Hare tells 
Patrick Moore about his sighting 


reach a brightness of mag. +1.0 on 


slowly faded, passing through the 


Hare's appearance on the show 


anyone could be an astronomer, 


world of astronomical discovery. 


the end, naming 
rights went to the 
first report to reach 
the International 


Anotonin Mrkos. 
Now the comet is 
known as Comet 
C/1957 P1 Mrkos. It 
would eventually 


4 August and stretched out across 5° of 
sky at its longest. After that, the comet 


constellation of Ursa Major to Coma 
Berenices, and was eventually lost from 
view in Virgo at the end of September. 


part of Patrick's lifelong belief that 
regardless of age, and his observation 


remains a prime example of the major 
role amateur astronomers play in the 


JAMES WEBB 
TELESCOPE 5: 


Another six months passed. It was April 2021, a 
sunny day just before Easter. My husband and | took 
an extra day off and went for a drive when suddenly 
my phone notified me the JWST selection results 
were out. | was so scared to open the emails, not 
knowing if they would say “Congratulations!” or 
“We're very sorry”. 

After | came back home, | took a breath and 
opened them. Both were accepted. Unbelievable! 
At the same time, the responsibility to make these 
observing programs successful now fell on my 
shoulders. And now, as the data arrives, it’s time for 
the next round of challenges to begin. g 


Sky te Night 


SEPTEMBER 


How to Photograph the Universe 

So you enjoy observing the night sky, 
watching the planets, stars and other 
objects through your telescope, but have 
you ever wanted to photograph what you 
see? In this month's episode, Pete 
Lawrence is your guide as he and the 
team explore astrophotography: what you 
need to get started and how you too can 
capture beautiful images of the cosmos. 


EIENS Four, 12 September, 10pm (first repeat 
will be on EIENS Four, 15 September, time tbc) 
Check www.bbc.co.uk/skyatnight 

for up-to-date information 


wads 


4 Find out how you can get started in astro 
imaging in this month's episode 
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Emails - Letters - Tweets - Facebook - Instagram - Kit questions 


INTERAGTIVE 


Email us at inbox@skyatnightmagazine.com POE uE. 


OF THE 
MONTH 


This month's top prize: 


two Philip's titles 


Making good times 
with a DIY sundial 


Thank you very much indeed for publishing 
Mary MclIntyre's instructions for making an 
equatorial sundial (DIY Astronomy, ‘Make a 
paper equatorial sundial’, August 2022 issue, 
page 74). The timing was perfect as | needed 
to occupy my granddaughter Akira on the first 
day of the summer holidays. It proved to be a 
tremendous learning exercise for both of us 
and we were delighted when the Sun came 
out just before Akira'’s bedtime and correctly 
showed the time as almost 69m GMT (7pm 
BST —- or bedtime). The next job is to build 

a weatherproof version for the garden! 

Peter and Akira Bartram, via email 


PHILIPS 


NORTHERN 


CONSTELLATIONS 


The ‘Message 
of the Month’ 
writer will 
receive a bundle 
of two top titles courtesy 
of astronomy publisher 
Philip's: Nigel Henbest’s 
Stargazing 2022 and Robin 
Scagell’s Guide to the 
Northern Constellations 


We're delighted to see the sundial in action, 
Peter and Akira, and providing the timing for 
important points in the day like bedtime! Its a 
great little project this one, easy to do and a fun 
activity for all ages. - Ed. 


Winner’s details will be passed onto 
Octopus Publishing to fulfil the prize 


4 Akira’s paper and drinking straw timepiece 


© Tweet 


Cath Adams 
@CathAdams1973 « Jul 19 
@skyatnightmag I've been 


sitting outside stargazing, the 


air is cooler but sadly no breeze. 


Here is the International Space 
Station passing over my house 
at 23:06 taken using @ 
NightCapApp on an iPhone. 
#InternationalSpaceStation 
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Number crunching 


Thank you for all you are doing for a great 
and long-lived magazine. In July's book 
reviews section, | was interested to read 
that author Antonio Padilla calculates the 
biggest number in the Universe to be 10° 
(review of Fantastic Numbers and Where 
to Find Them, page 94). In my forthcoming 
book on the history of Greek astronomy, 
A String of Pearls, | summarise 
Archimedes's calculation of the size of the 
heliocentric Universe, and follow up by 
looking at this brilliant mathematician's 
zest for exploring even larger numbers. 
Not content with numbers restricted to 
the size of the Universe, Archimedes 
continued to construct a perfectly logical 
counting structure that soared way 
beyond human imagining until he finally 
decided to call a halt when he reached 
1080.000,000,000,000,000 (converted from Greek 


to our numeration)! A listing of 
Archimedes's values for interplanetary 
distances has come down to us, but 
unfortunately through a garbled 
secondary source. 

Paul Mohr, Corrandulla, County 
Galway, Ireland 


Mystery object 

| was wondering if you could help me to 
identify something in the night sky on 
Friday 29 April at 23:07pm. I've tried to do 
my own research but nothing conclusive 
has materialised. It travelled south to 
north, looked like a small, spherical white 
full Moon, but was hazy in its appearance 
(its core was brighter). | tracked it from 
overhead until it disappeared below the 
horizon line. | was taking shots of the 
Heart and Soul Nebula and found out the 
following morning that this object passed 
right through one of the images. The 


The strange 
object caused 
a hazy streak in 
lan’s photo 


photos were taken in Wales. 
I've seen and imaged many a 
shooting star and the ISS but 
never seen anything as large 
as this. Any ideas? Thanks. 
lan Sutton, via email 


This was the deorbit burn of a 
Russian Angara 1.2 rocket stage 
launched earlier that evening. 
Nice catch, Ian! = Ed. 


Moving picture 


lam puzzled and would be 
grateful if someone could 
answer a question for me. 
According to the television 
reports, the images that we 
have seen from the James 
Webb Space Telescope include 
some galaxies that are about 


13 billion years old. | assume 
that these galaxies are not 
stationary and while the light 
from them has been travelling 
towards us, the galaxies 
themselves have moved and 
are thus today no longer 
where they appear to us to be. 
But if we are seeing them 
where they were shortly after 
the Big Bang then why are 
they all so far apart? Why 
aren't they clustered together, 
relatively speaking, near to the 
centre of the event? 

Dr Giles Camplin, council 
member of the Airship 
Association, London 


The current theory to explain 
why objects like galaxies were > 


ON FACEBOOK 


WE ASKED: what do you think of JWST’s new 
image of Stephan’s Quintet (see page 9)? 


Tim Jardine A galaxy group | have viewed and imaged many 
times, but to see it like this is just amazing. 


Jon Mcinerney You wait 13 billion years, and then five 


galaxies turn up at once. 


Linda Wood Field | think it's amazing and beyond 


comprehension. 


Michael Page You get different information when viewing the 
Universe at different light wavelengths. Infrared light can 
pass through the gas and dust clouds that Hubble can see in 
visible light, so Webb allows the scientists to see the objects 
that are inside or behind those dust clouds. 


Frank Michael Knight Game changing for the future of 


science. Truly stunning. 


Lindy Lou Looks like part of a paw. 


Peter Parr Gotta be intelligent life out there. 


Jason Philip Hall Astonishing! Pure and simple. This 
instrument will change everything. 


Ed Shendell Absolutely amazed at the images coming from 

the James Webb Telescope. Looking back in time 13.5 billion 
years ago! The impact this will have on locating lost luggage 
cannot be underestimated. 


SCOPE DOCTOR 


Our equipment specialist cures your 
optical ailments and technical maladies 
With Steve Richards 


Email your queries to 
scopedoctor@skyatnightmagazine.com 


Should | insulate my observatory? 
KEVIN PRIOR 


Mitigating the effects of 
large temperature 
fluctuations to aid cooling 
down times and reduce the 
problems of dew formation 
are excellent reasons for 
installing an observatory. 
But a bare observatory 
won't solve these issues 
completely, so it is worth 
making it as temperature- 
stable as possible. 
Wooden roll-off-roof designs are much easier to insulate 
than metal or fibreglass domed observatories, and wood 
construction already offers an advantage in temperature 
stabilisation. However, there is an argument for not using 
additional insulation as this could lead to heat retention, 
which is radiated later in the day causing unwanted air 
currents that can spoil the view. You can avoid this by opening 
up the observatory earlier, in advance of an observing session. 


BARRY WILSON 


4 A wooden roll-off-roof 


observatory is easier to insulate 
than a metal-domed structure 


For a roll-off-roof design, a combination of insulation and 
good ventilation is likely to be a good solution and a pale- 
coloured (ideally white) domed observatory with good 
ventilation will also yield good results. Either solution will 
benefit greatly from the use of a desiccant dehumidifier. 


Steve's top tip 


How do/ set up a finderscope? 


A finderscope is a small, wide-field scope that helps you find 
targets in the night sky. It should be firmly mounted to the 
main telescope tube, normally using a small dovetail bar. 
Finderscopes should be accurately aligned with the telescope 
in two stages. Start by pointing the telescope at a distant 
object during the daytime (NOT the Sun), and centre it in the 
eyepiece. Next, without moving the telescope, centre the 
same object on the finderscope’s crosshairs by adjusting the 
three adjustment screws. To align at night, centre a bright star 
in your eyepiece, then centre the same star on the 
finderscope's crosshairs using the screws on its mount. 


Steve Richards is a keen astro imager and an 
astronomy equipment expert 
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> already so far apart so soon after the Big 
Bang is called Inflation. It proposes a 
period of immensely rapid, exponential 
expansion in the Universe during its first 
few moments. = Ed. 


Room to grow 


| have a question about the expanding 
Universe, which | haven't seen an answer 
to yet. If the Universe is expanding, where 
is it expanding to? Is there something 
outside the Universe as well? Surely it 
cannot expand into nothingness. If there 
is something outside the Universe, is it 
possible that it's another Universe? 
Tivadar Tot, Serbia 


We're not entirely sure, but the leading idea 


is that it is expanding into dimensions we 
can’t perceive. Imagine a person Living in 
two dimensions on the surface of a balloon 
that’s inflating — they can see the space 
around them getting larger, but not the 
third dimension it’s expanding into. - Ed. 


Force fault 


In the article Jupiter's Asteroid Swarms' 
(July 2022 issue, Cutting Edge) it states 
that, “the gravitation of the Sun pulling 

in and the centrifugal force of our motion 
flinging out act to balance each other 
out”. As a physics graduate and teacher, 

| know that this statement is incorrect. 
There is no such thing as ‘centrifugal 
force’. Our planet stays in orbit due to the 
gravitational force towards the Sun 


SOCIETY IN FOCUS 


York Astronomical society (YAS) was 
pleased to celebrate its 50th anniversary 
this year, and we're looking forward to 
continuing our success with a series of 
events planned for this autumn. 

YAS was founded in 1972 in response to 
the excitement generated by the Apollo 
programme. In April that year a group of 
observers from Stamford Bridge formed 
the society, initially meeting at their local 
pub or a garage belonging to one of the 
members. Later meetings were held at 
York Railway Institute, where two rooms 
with open coal fires and large tables were 
on offer. Discussions included the 10 
November 1973 Mercury transit and 
Comet Kohoutek. One of our first 
observatories was in a derelict brick 
building, part of the abandoned hospital 
site on the edge of Acaster Aerodrome 
dating from WW2. We enjoyed camping 


INTERACTIVE 


Instagram 


photoknoxy - 15 July 


Another view of Wednesday's rising full 
Moon (aka the ‘Buck Moon’ or 
supermoon) with the ruins of Mow Cop 
castle silhouetted in the foreground. 
#cheshire #fullmoon #moonrise 
#buckmoon #lunarphotography 
#nightsky #bbcnorthwest 
@bbecskyatnightmag @canonuk @ 
nationaltrust @bbcnorthwest 


providing the ‘centripetal’ force required 
for the Earth to follow its orbit. This 
force is not balanced by any other force, 
and indeed is an unbalanced force. If this 
force was not present, the Earth would 
merely continue in a straight line at a 
constant speed. 

Steven Mitchell, via email 


While centrifugal force is an ‘apparent’ 
force, which doesn’t actually exist like 
centripetal force does, astronomers use it 
as acommon short-hand as it’s an easily 
understandable term. - Ed. 


4 YAS observatory in 1978 


there and using the old telescope, fortified 
by runs to the chip shop and the pub! In 
the last 50 years we've had six 
observatory sites and five different 
meeting places. Today we have an 
observatory at a farm east of York where 
we hold meetings and public events. 
Extract from The Definitive History of 
the York Astronomical Society (So Far!), 
by Martin Dawson 

> yorkastro.org.uk 
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We pick the best live and virtual astronomy events and resources this month 


WHAT 3 UN 


Discovering and Imaging 
Planetary Nebulae 

Augustine United Church, Edinburgh, 

9 September, 7:30pm 

Join the Astronomical Society of 
Edinburgh for a talk on why these dying 
stars are of such interest to cosmologists, 
and how you can go about observing and 
imaging them for yourself. 
www.astronomyedinburgh.org 


Astronomy Festival 

Observatory Science Centre, 
Herstmonceux, E Sussex, 2-4 September 
A weekend under the stars, featuring 
stargazing evenings with telescopes large 
and small, plus lectures, planetarium 
shows, solar observing, trade stands and 
a pub quiz. Tickets from £11.50. 
www.the-observatory.org/events 


Astrophysicist and The Sky at Night 
presenter Chris Lintott will be delivering 

a talk entitled ‘How to be Surprised 

by the Universe’ to the Hampshire 
Astronomical Group at the Memorial Hall 
near its Clanfield Observatory (above). 
Situated on the edge of the South Downs 
National Park, the group was founded in 
Portsmouth in 1960 but work didn't begin 


Super Telescope: Mission 

to the Edge of the Universe 
Online 

This Horizon documentary explores the 
inside story of the James Webb Space 
Telescope. BBC iPlayer 


Stargazing weekend 

Island Planetarium, Yarmouth, 

Isle of Wight, 23-25 September 

This weekend includes evening 
stargazing, daytime observations of the 
Sun, visits to the observatory or Needles 
Battery Space Display, plus talks and 
teaching sessions. £75 per person. 
www.islandastronomy.co.uk 


Stargazing session 

Durlston Country Park, Swanage, 
Dorset, 4 September, 8:15pm 

Join the astronomers from the Wessex 
Astronomical Society for an observing 
session at their fantastic observatory 
located in Durlston Country Park. 

This event includes observing the 
Moon, Jupiter, Saturn and summer 
constellations. A small fee is payable. 
wessex-astro.org.uk 


Brecon Dark Sky Festival 

Brecon Beacons, 24-25 September 
Enjoy planetarium shows, stargazing, 
telescope observing and paddle boarding 


PICK OF THE MONTH 


4 The Sky at Night presenter Chris Lintott’s talk is open to the public and new members 


How to be Surprised by the Universe 


Clanfield Memorial Hall, near Portsmouth, 9 September, 8pm 


on the observatory until 1972. From 
mysterious radio signals to spectacular 
supernovae, the Universe keeps finding 
new ways to astonish us. Chris Lintott 

of the University of Oxford explains why 
we should keep our eyes peeled for the 
unusual, and what to do when you think 
you've found an alien civilisation. Entry 
£3 for non-members. hantsastro.org.uk 


under the stars in one of the world's best 
dark-sky regions. Events individually 
priced, ranging from free to £10. 
www.breconbeacons.org/stargazing 


Herschel 200 

Herschel Museum of Astronomy, 

Bath, until 31 December 

A major exhibition brings new collections 
to the Bath home of celebrated 18th- 
century astronomer William Herschel for 
the 200th anniversary of his death. Adult 
tickets £9.50, kids’ tickets £4.50. 
www.herschelmuseum.org.uk 
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Join our BAA meeting in 


Elgin, Scotland 


A Sun & its Solar System 


Featuring talks by: 
Dr JOHN MASON 
DENIS BUCZYNSKI 

LYN SMITH 


PROF CLARE PARNELL 
SANDRA BRANTINGHAM 
Nick JAMEs 
Dr PAUL ABEL 


Friday-Sunday, September 9-11 


Book in advance at elgin-2022.eventbrite.co.uk 


British Astronomical Association 
visit www.britastro.org 


BAA 


www. thepoltimoreinnnorthmolton. 
contact@thepoltimoreinnnorthmo! 
01598 740338 | 


Image: Alan Tough 
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The RO45X Safari Waistcoat benefits from no less than 10 pockets, making this a 
‘must have’ garment for anglers, gardeners and photographers alike 


An award: -winning country pub | 
An Exmoor National. Park Dark Skies Friendly Business 
‘Fully equipped observatory with roll off. roof 
Pub with great beer and food. © 


" f. _ Superb Accommodation 5 ches Wane 


Deneb » 
CYGNUS 


The amateur astronomer’s forum 


FELD UF VIEW 


An ode to the Summer Triangle 


Scott Levine has a soft spot for the superstar asterism of the warmer months 


Visible for most of the 
year, the three bright 
stars of the Triangle are 
highest in summer 


VULPECULA 


EQUULEUS 


DELPHINUS 


SAGITTA 


AQUILA 


Scott Levine is 

a naked-eye 
stargazer and an 
astronomy writer 
based in New York's 
Hudson Valley 


na breezy night when | was 

still new to my neighbourhood, 

| slipped out into the dark, 

stumbled to my favourite north- 

facing spot and looked up. My 

hopes for quiet were dashed when 
my chatty neighbour joined me, but as early-season 
crickets chirped, we shifted our gaze between 
branches, stared into one of my favourite patches of 


the sky and talked about the stars, and about nothing. 


Growing up in a dense suburb, not far from a rail 
station and small airport, the Summer Triangle 
asterism was one of the few groups of stars that 


pierced the sky-glow enough that | could see it easily. 


Its corner stars are among the night's brightest, but 
the shape they sketch is compact and sleek, like a 
sensible sedan car. I've loved it ever since. Blue-white 
Vega (Alpha (a) Lyrae) arrives just above the 


northeast horizon in mid-May, with Deneb (Alpha (a) 
Cygni) and Altair (Alpha (a) Aquilae) close behind. 

As the weeks passed, | ran into that same 
neighbour from time to time. Stars rise four minutes 
earlier each night, which doesn't seem like much, but 
little by little these minutes add up. By August, as we 
talked about racing from work to soccer games, then 
home to get dinner on and off the table, the Triangle 
rose up to where it might be easier — and safer — to lie 
on our backs in the street than to twist our necks to 
find it. It would be January before the minutes carried 
those stars out through the western dusk. 

Altair and Vega are just across town as things go: 
only about 16 and 25 lightyears away, which helps 
them appear unusually bright in our sky. Deneb, 
though, is more challenging. It's one of the most 
distant star systems we can see with our unaided 
eye: over 2,000 lightyears away. So it’s not near the 
others at all, but far behind them. The Deneb we see 
is much more subdued than Altair and Vega. If we're 
able to see it so brightly from so far away, imagine 
what it would be like if it were much closer. 

Let's consider the other stars within and near the 
Triangle: the unlabelled, understated, anonymous 
stars. Other than Vega, all of the constellation Lyra's 
stars are dim, as are those in Vulpecula (the Fox), 
Sagitta (the Arrow), Delphinus (the Dolphin) and 
Equuleus (the little horse), the group of small 
constellations that carve a path through the Triangle. 
These stars are all listed and catalogued, but many 
aren't named. | love to look up and think about what's 
out there — not just what we know, but also what we 
don't - and imagine what we'll learn one day. 

In dark-sky places, far behind Deneb, we can even 
see the soft glow of countless stars running through 
the Triangle, their light blurred together by many 
thousands of empty lightyears: the band of our Milky 
Way Galaxy. 

As those early few weeks turned into years, and 
toddlers turned into teenagers, those moments with 
neighbours were some of my favourite times. My 
friend has since moved away, but you never know 
who you might run into tonight when out under the 
night sky. | hope you'll look up... and try not to hurt 
your neck. G 


September 2022 BBC Sky at Night Magazine 25 


STELLARIUM.ORG 


1B{ BIC 


ia! 


ins THE HUNT FOR ALIEN WORLDS 


SI #207 AUGUST 2022 at \ 


THE O'S BEST SELLING ASTROMORT 


DISCOVER : 
PLANETARY 


NEBULAE 


6 spectacular dying stars, 
to seek out in late . 
summer's night skies 


SATURN 
pines TRUE 


CURIOSITY CELEBRATES — REGION OF MYSTERY: § 
IO VEARS ON MARS — LUNAR SWIRL, REINER G 


UA 


Download on the 


~@ AppStore 


Sky F t Ni ht 


= ' ; é 


_ MAGAZINE 


Tm 


. #. . ] 
=4 THE HUNT FOR ALIEN WORLDS HITS A west ‘ ( 


cy at Night 
NETARY. 


Pe 
ie x THE HUNT FOR ALIEN WORLDS HITS A mesa 


DISCOVER © = 
PLANETARY, 


ico 


6 spectacular dying stars. 
to seek out in late 
summer's nightskies © 


OVER : 


THE UK’S BEST SELLING 
1] a ASTRONOMY MAGAZINE 


Skya atNight 


#207 AUGUST 2022 


DISCOVER 


PLANETARY ia THe WOOL 
EB A OPHOTO PITFALLS 
; V 10 AVOID THEM) 


CHINA COMPLETES ITS 
RBITING SPACE STATION 


AN ASTRONOMER AT { 


SATURN 


RINGS TRUE BOTTOM OF THE W 
Tee 12 ASTROPHOTO PITE, 
spoon (AND HOW TO AVOID TI 


4 a ~( 4 
THE HUNT FOR ALIEN ey ] 
WORLDS HITS A 


CURIOSITY CELEBRATES REGION OF MYSTERY: SEETHE + CHINA COMPLETE 
IO YEARS ON MARS — LUNAR SWIRL, REINER GAMMA ORBITING SPACE S 
, MILESTONE 
° ~ Bi ° . 
7 * y ur , 
Available from —- 
- * 


GET IT ON 


»» Solan play Zinio 


ee = Available on 


kindle fire 


Mg The perfect addition to your stargazing, BBC Sky at Night 
= I Magazine is your practical guide to astronomy, helping you 
___ to discover the night skies, understand the Universe around 

us and learn exciting techniques for using your telescope 


in z THE HUNT FOR ALIEN WORLDS HITS A MILESTO, 


 Skyat tNi Night 


SELLING | 
_ O08 THEUK’S BEST 
UBUD astronomy MAGAZINE 


| | DISCOVER ew | 
| Skyathie™ | LANETARY e 
i 0 a Es . 
PUANETAES . # a 4 6 spect 


=) torecktene late 
sare  * summer's night skies 

eo Mie _* ‘ _ 
b. ak v4 TAS, . 


SATURN 


AN isteaoas': 

‘ RINGS TRUE AT THE 
| Lt WUNTE on Al af Ee , . BOTTOM OF THE WORLD 
WORLDS HITS eee 12 ASTROPHOTO PITFAL 
i NE ) ts. 
ie MILESTO (AND HOW To AVOID THEM) 
| : SEETHE » CHINA COMPLETES 

GAMMA ORBITING space sma 
a, 


t ye ‘ 
Enjoy our Premium App experience now available from 
Available on GET IT ON 


4 Downe on the amazon 
« App Store | w25 kindle fire ee play Zinio 
BES 


‘Sky, atNight — 


MAGAZINE . 


A new age of discovery dawns 
. as the long-awaited James 

Webb Space Telescope 

starts its mission 


begins its 


-SCIENCE JOURNEY 


As we gaze astonished at the James Webb Space | 
Telescopes first science images, Colin Stuart 
takes a look at the questions it will answer over its 
decade-long voyage of astronomical discovery: © 
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Colin Stuart 


(@skyponderer) is 
an astronomy 
author and speaker. 


Get a free e-book at 


colinstuart.net/ 
ebook 


JAMES WEBB SPAGE 32 
TELESCOPE SPECIAL, 2 


NIRCam Imaging 


* 


Nee 4 
Ds * 


13.1 billion years 
NiIRSpec Microshutter Array Spectroscopy 


Oxygen Oxygen 


Hydrogen Hydrogen Hydrogen Hydrogen 


Neon Neon 


Relative brightness 


A 


Wavelength of light (microns) 


4 A single galaxy 13.1 billion years old is picked out of a field of hundreds and its light signature recorded by Webb's NIRSpec instrument, 
a tool so sensitive it can mine information simultaneously from up to 150 individual galaxies that existed in the very early Universe 


What do the first stars look like? 


JWST will take us back to when the very first galaxies appeared 


Astronomers are always looking back into 
the past. That's because it takes time for 
light to travel across the Universe. We don't 
see things as they are when the light 
arrives here, but as they were when 
the light first departed. For distant 
galaxies, the delay is millions and 
even billions of years. 

So very distant galaxies were 
also some of the first galaxies to 
form in the Universe. The Hubble 
Space Telescope revolutionised this 
area of research, finding thousands of 
distant galaxies in a patch of sky so tiny 
that it could be covered by a grain of sand 
held at arm's length. 

The light from the most distant galaxy 


Hubble just isn't up to that task - you 
need an entirely different kind of telescope. 
Enter JWST, which gathers infrared light 
instead of the visible light to which our 
eyes, and Hubble, are sensitive. Infrared 
light is able to penetrate the dust that 
can sometimes block our view of 
distant galaxies. 
For the very first galaxies, 

there's an even more fundamental 
problem with observing in visible 
light. The Universe has been 
expanding ever since its birth in the Big 
Bang. Any light travelling through the 

expanding Universe also gets stretched 
along the way. The light from the earliest 
stars and galaxies has been stretched so 


observed before JWST — HD1- took a much that it’s now slipped out of the visible 
staggering 13.1 billion years to reach Earth. 4 Right out of the spectrum and into the infrared. Now, for the first 
Astronomers are peering back to a time just 700 gate, JWST has time, we'll be able to see it. 


found the oldest 
galaxies ever seen, 
like GLASS-z13 


million years after the Big Bang. Yet they want to 
look back even further to when the very first stars 


“It's a chance for scientists to find out what typical 
galaxies were like in the very early Universe and 


and galaxies appeared, estimated to be 100-200 (above): 13:4 billion maybe even find evidence of the very first stars ever 
million years after the Big Bang. They're hunting the lightyears away formed,” says Dr Emma Curtis-Lake, STFC Webb 
first light that lit up the so-called cosmic dark ages. Fellow at the University of Hertfordshire. » 
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How do galaxies form? 


JWST will show galaxies evolving, from billion of years ago up to today 


< The gas around a black hole within 
Stephan’s Quintet, its elements revealed 
by the telescope’s NIRSpec instrument 


NIRCam and MIRI Imaging NIRSpec IFU Spectroscopy 


Astronomers have already pointed it 
towards the supermassive black hole 

in the centre of one of four interacting 
galaxies in Stephan's Quintet - NGC 

7319. Black holes are thought to play a 
significant role in galactic evolution. The 
one in NGC 7319 has a mass equal to 24 
million Suns, a number so big that it could 
only have formed by the mergers of lots 
of smaller black holes. 

The instrument has also been deployed 
further afield. “My favourite moment 
[from the first JWST data] was when they 
revealed the image showing the NIRSpec 
spectrum of a galaxy over 13 billion 
lightyears away,” says Curtis-Lake. “I've 
been impatient to find out how NIRSpec 
performs, and | can't wait to get my hands 
on it and test our models for my own 
research,” she says. 

8.864 mtorene {Ad eeherene ( eF misrose 4 > wien NIRSpec can simultaneously observe 
Wavelength of light hundreds of galaxies at once, looking for 
evidence that mergers are taking place. 


Atomic Hydrogen Iron tons 


We live in the Milky Way galaxy - a vast 
stellar metropolis containing up to 400 NIRSpec Micr 

billion stars. In turn there are up to two 11.3 billion years Hydrogen Lowest redshift 
trillion other galaxies in the Universe. But teeth 

how are these vast structures made? Most » Hydrogen 

astronomers tend to favour a so-called , | 

‘bottom-up approach in which a galaxy { — 

forms from a series of mergers involving 3 

smaller groups of stars. Yet it is far from 12.6 billion years Wavelength of light (microns) 
clear exactly how this process plays out. 
Thankfully, JWST can help. 

One of the early images from JWST 
depicts Stephan's Quintet, a collection of 
five galaxies, four of which are interacting 
with one another. It shows us that a 13.0 billion years 
gravitational dance is underway as dust, 
gas and stars pirouette, pulled around 
by each other's gravity. One of the 
galaxies — NGC 7318B - is producing huge 3 
shockwaves as it careers through the Wavelength of light (microns) 
cluster. While the four interacting galaxies 
are relatively close to us at just under 300 
million lightyears, studying them will help 
astronomers understand what they're 


: 
3 
Wavelength of light (microns) 


wn 
wn 
(3) 
Cc 
yy 
<< 
a 
— 
me} 
3) 
7 
yy 
20 
3) 
[ag 


13.1 billion years 


looking at when they turn JWST towards 3 

more distant galaxies. Wavelength of light (microns) Highest redehift 
One instrument aboard JWST is , 

particularly well suited to this endeavour: 4 Emission lines never previously seen at such immense distances: even a quick analysis 


the Near-Infrared Spectrograph (NIRSpec). showed that galaxies in JWST’s first deep field (see page 8) were the oldest ever discovered 
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How are stars and planets born? 


JWST will pierce the dust clouds to show us how worlds are made 


The modern world offers people many ways to 
look back on what we were like as children. It isn't 
so easy with stars. Our Sun is in its middle age at 
4.6 billion years old, but astronomers have found 
some stars that are just one million years old 

— that's the equivalent of being a 3.5-day-old baby 
in human terms. 

Among the first images to be returned by JWST is 
a stunning look at the Carina Nebula, a cloud of gas 
and dust where hot young stars are bursting into life. 
These stellar infants are enshrouded by dust, which 
obscures the view that visible light telescopes such 
as Hubble can see, but which JWST pierces straight 
through. The infrared reveals hidden stars, allowing 
astronomers to see how their radiation carves 
through the surrounding gas. 

The telescope will also be able to look at the 
planet-forming regions around stars. The outer parts 
of these protoplanetary discs have been studied 
before using radio telescopes such as the Atacama 
Large Millimeter Array (ALMA) in Chile. However, 
JWST's greater resolution will mean it can peer into 
the inner part of the disc where rocky Earth-like 
planets may be forming. 


v The penetrative 
power of JWST’s 
infrared is starkly 
revealed in this 
comparison of the 
star nursery in the 
Carina Nebula (left) 
with the image 
taken by the Hubble 
Space Telescope in 


2008 (right) 


*JWST: 


JWST will measure the different types of molecules 
present in the inner disc such as water, carbon dioxide 
and methane - all associated with life in some way. 
If, for example, water is already present in and around 
newborn rocky planets then that has promising 
implications for our chances of finding water worlds 
elsewhere in the Universe. 

Astronomers have already been surprised by the 
variety of distant planets they've found to date. 
Many stars are orbited by so-called super-Earths and 
mini-Neptunes — worlds partway in size between the 
Solar System's rocky and gas planets. They seem to 
be the most common type of planet in the Universe 
and yet there are none in our own Solar System. 
JWST could help us learn what these planets look 
like and how they come about. 

Many of these observations can only be made 
in the infrared, which is absorbed by Earth's 
atmosphere. It's why these measurements require 
a space-based telescope. JWST is also positioned 
1.5 million kilometres away from Earth to avoid 
contamination from the infrared energy emitted by 
Earth itself, giving it the clear view it needs to pick up 
such miniscule detail from lightyears away. > 


HUBBLE 
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Is there another Earth out there? 


JWST's delve into exoplanet atmospheres will tell us just how 
common Earth-like planets are 


chemical elements and molecules swallow some 

of the starlight, leaving distinctive gaps in the 

light JWST gathers up. 

There are some elements and molecules 

that swallow infrared light, so the gaps 

that result can't be seen by telescopes 
that only pick up visible light. Water 
and methane - which is produced 


Perhaps the biggest question it's possible to ask 
about the Universe is: ‘Are we alone?’. JWST 
should allow us to make a giant leap forward in 
finding the answer. 

So far we've confirmed over 5,000 
exoplanets — planets in other solar 
systems. The bulk have been found using 
a technique called the transit method. 
Although distant planets are too small 
and dim to be seen directly, we do see a 
temporary drop in the brightness of their host 
stars when a planet passes in front of them (an 
event called a transit). 

It's a change in brightness of less than one per 
cent, but it holds a wealth of information. As the 


ILLUSTRATION 


by microbes on Earth - are two key 

examples. Astronomers want to know 

how common they are among exoplanets 

and how abundant they are on individual 
exoplanets. After all, the majority of Earth's 

surface is covered in water. 

The first data release from JWST contained the 


4 Gas giant 
planet passes between us and the star, some of the Geo SEE where transit of an exoplanet called WASP-96b, showing 
star's light filters through the planet's atmosphere clear signs of water clear signs of water blocking the light from the star. 
before continuing on towards Earth. Different were confirmed Though this specific planet was known to have water 
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Time in Baltimore, Maryland 
June 21, 2022 


4 The light curve of exoplanet WASP-96b: with its Near-Infrared Imager and Slitless Spectrograph (NIRISS), JWST took 280 individual 
measurements of minute brightness changes to establish the planet's transit time (2.5 hours), diameter and orbital properties 
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Best-fit Model 


already, JWST peered into the atmosphere of this 


alien world in more detail than ever before. 


Despite not having been designed to examine 
exoplanets, it's extremely suited to the task. Previous 
exoplanetary telescopes had big gaps in their data, as 
their orbits dip in and out of Earth's shadow. JWST, 1.5 
million kilometres from home, has no such problem. 


Wavelength of Light 


A Markers for 
water among 
the 141-point 
breakdown of 
WASP-96b's 
atmosphere 


Interview: Hannan Wakeror 


One of the astronomers studying JWSIT's exoplanet data tells us about 
the many new worlds the telescope will be exploring 


“Most of these planets - including 
WASP-96b — aren't going to be tourist 
destinations. They are gas giants about 
20 times closer to their stars than we are 


to the Sun, bombarded by radiation, with 
winds blowing at thousands of miles per 
hour. But JWST is going to give us the 
ability to look at smaller worlds. 

Over 50 per cent of planets discovered 
by the Kepler Space Telescope were 
somewhere in between the radius of Earth 
and Neptune (about four Earth radii). We 
have nothing like that in our Solar System. 
JWST will look at their atmospheres to 
find out if they have hydrogen and helium, 
like Neptune, or if they are giant rocks with 
little atmosphere at all. 

We will also be looking at worlds in the 
‘Goldilocks’ zone, where the temperature 
allows liquid water on the surface. We have 
no idea if these small rocky worlds have 
an atmosphere, so that's the first question 
JWST is going to be able to answer. 

One of the key things, though, with 
any new telescope is to wait for the 
unexpected. We will be surprised. The 
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The sheer size of its primary mirror means it can 
measure the atmospheres of smaller planets than 
previously possible, including potentially habitable 
worlds in the TRAPPIST-1 planetary system. 

Here, as in all of JWST's science aims — to see the 
first stars, how worlds are formed, how galaxies evolve 
— the most exciting observations are yet to come. G 


4 Many of the planets discovered by Kepler 
were between Earth and Neptune in size 


anticipation for this telescope has been 
decades in the making. There's an exciting 
and terrifying amount of data to get 
through, but we're really excited to be able 
to share it with everybody.” 

Hannah Wakeford is an exoplanet 
scientist and lecturer at Bristol University 
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the South of Scotland is the vere choice for a sfikGoing bieakic away. 
It’s the best of both worlds::an area with’ one of the lowest Jevels of light. 
pollution anywhere in the UK, yet close enough tobe easily. cecessible: 
and perfect for a short weekend stargazing break. 

But you'll want to stay longer once you discover the peace and "beauty 
of South Scotland's pristine night skies, and the many other attractions 
besides. Chief. among thése is Galloway Forest Park - ‘which became the 
UK's first Dark Sky Park in 2009. Here in this 775km? haven of rolling: 


glens and hills ‘the sky is.up to 38 times darker than urban areas, revealing. :4 


a stunning display of more than 7,000 stars and planets to the naked eye 
- including the exhilarating sight of the Milky Way’s bright heey neuf 
“arcing overhead from horizon to horizon. 


OTHER UNMISSABLE HIGHLIGHTS INCLUDE: 


° ‘Experience dark skies with the experfs at Moffat Sleeuml 
_or Galloway Astronomy Centre, Whithorn, and persopabied 
tours at Dark sky Rangers. 
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: 4 Enjoy a taste of dark skies with Dark Sky Spirits i in Moffat, a Dark Sky ; 
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° Relax ir in a hot tub beneath the starry skies at Lock Ken Eco Bothies 
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secluded hills Gy the Scottish.Borders. 
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String of jewels: Mars, 
Jupiter and Saturn will all be 
visible with the naked eye 


__ in September's night sky 
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Mars 


Prepare for tne 


PLANE! 
PARAUL 


Jupiter _ 
>. 


Saturn . , 


Five planets and 
an asteroid will be 
putting on a show 
this month. Stuart 
Atkinson shows us 
where and when to 
catch the spectacle 


September 2022 BBC Sky at Night Magazine 35 


Double-cluster 


Pleiades 
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18 September 2022, 22:30 BST (21:30 UT) 


CHART BY PETE LAWRENCE, MICHAEL KARRER/CCDGUIDE.COM X 2 


Greot Square 
of Pegasus 


Water 
Jar 


Neptune 


Jupiter ° 


4 Cast your eyes southeast to catch the rare sight of (left to right) Mars, Jupiter and Saturn strung across the sky and all very easy to see 


hile it's been disappointingly 

quiet for comet observers, 

aurora hunters and meteor 

watchers, there’s no doubt 

that 2022 has been a great 

year for planet spotters. 
Back in early summer there was a striking and 
much-hyped ‘chain of worlds’ spread out across 
the sky, with half a dozen planets strung out along 
the ecliptic like beads on a bracelet. Unfortunately, 
that celestial treat was only visible before dawn, so 
many people missed it or didn’t even know it was 
happening at all. 

But good news: another planetary parade will be 
on view this month! And even better news: this time it 
will be in the evening sky, so you won't need to set the 
alarm really early to see it. Throughout September no 
less than five planets — Saturn, Jupiter, Mars, Uranus 
and Neptune - will all be on view at once, if you look 
at the right time. 

As exciting and rare as it was, summer's planetary 
line-up wasn't easy to see for many Northern 
Hemisphere sky-watchers - some of the planets 
were overwhelmed by the bright summer sky. But this 
month's gathering will be taking place after dark, so 
all the planets involved will be either very easy to see 
with the naked eye or easy to find in binoculars and 
small telescopes. And as an added bonus, one of the 
Solar System's most famous minor planets, Vesta, will 
be in the same region of the sky too. 

But when will be the ‘right time’? Although some 
of these worlds will be on view soon after sunset, you 
won't be able to see all of them strewn across the 
sky together until around 10:30pm, so if you want 
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“With the naked eye, 


September's planet parade will 
be a celestial joy to behold” 


to show them to any space-mad youngsters, they 
may need to take a nap first and then go out later. 
We'll look at the view on one particular night mid- 
month, 18 September, but don't worry if it’s cloudy 
on that night because these planets will be on view 
throughout September. 

By 10:30pm, if you look to the southeast, a 


veritable parade of worlds will be stretched out before 


you. The brightest of them, Jupiter, will be straight 
ahead of you. To its right, 45° away, Saturn will be an 
easy naked-eye object too, also appearing starlike. 
Finally for the naked-eye planets, down to Jupiter's 
lower left, quite some distance away (70° away in 
fact), you'll see Mars. 


With the naked eye, September's planet parade will 


be a celestial joy to behold, but to get a closer look 
at those brighter planets, a small telescope or even a 


modest pair of binoculars will make all the difference. 


Let's take a closer look at each of the naked-eye trio 
in turn, working from right to left, then explore how 
to see Uranus, Neptune and Vesta. As always, it will 
help if you can get to somewhere dark, away from 
the bright lights of towns and cities, and allow 20-30 
minutes for your eyes to dark-adapt. So wrap up 
warm, have hot drinks and snacks to hand, and get 
ready for the planet parade. 


Stuart Atkinson 

is a lifelong amateur 
astronomer and 
author of 11 books 
on astronomy 

and spaceflight 


Saturn 


Shining at mag. +0.4, the famous ringed 
planet will rise an hour before sunset, 
but you won't be able to see it clearly 
until twilight deepens. By 10:30pm (from 
the centre of the Uk; times will vary 
depending on your location) Saturn 
will look like a yellow-white star in 
Capricornus. If you're worried about how 
you'll know which one is Saturn, don't be: 
it will be easy to identify because it will be 
the only bright ‘star’ low in the southeast. 
Having found Saturn, you'll want to see 
its famous rings. They're a sight reserved 
for telescopes or the largest and most 
powerful binoculars, but even a modest 
pair of binoculars will show you Saturn's 
largest moon, Titan, which is as big as the 
planet Mercury. Through binoculars Titan 
looks like a star shining close to Saturn. Its 
position relative to Saturn changes night 


Pan over to find bright 
Jupiter, where all you need 
are binoculars to make out 
its four Galilean moons 


A telescope will reveal Saturn's 
enchanting rings, but even 
binoculars will bring its largest 
moon, Titan, into view 


Enceladus , « Tethys 


YA 
SATURN 


to night, so check where it will be using a 
phone app or planetarium program. 
Magnified more, Saturn really comes 
to life. Even a small telescope using low 
magnification is enough to show its 
slightly squashed disc and its rings too, 
looking like a slender hoop thrown over 
it. As magical as this view is — and every 
astronomer can't help grinning like a 
Cheshire Cat whenever they recall their 


JUPITER 


* Ganymede 


« Callisto 


Jupiter 


Sitting smack in the middle of the chain 
of worlds at 10:30pm, Jupiter will look like 
a strikingly bright blue-white star to the 
eye, 30° or so above the southeastern 
horizon. You'll have no trouble identifying 
it because, at mag. -2.9, there will simply 
be nothing else anywhere near as bright in 
the sky nearby at that time. 

Through a pair of binoculars Jupiter 
will just look like a brighter star, but you 
will be able to see some of its family of 
79 moons, looking like tiny stars shining 
close to it. How many you see will depend 


on when you look. The four largest moons 
of Jupiter are known as the Galilean 
satellites because they were first seen by 
the great astronomer Galileo when he 
turned his crude telescope on the night 
sky. But as Galileo found, as they whirl 
around Jupiter they slip in and out of view, 
sliding in front of the disc or vanishing 
behind it, so you might see all four or just 
a couple. The Jupiter's Moons diagram in 
‘The Sky Guide’ on page 49 will tell you how 
many moons you will be able to see, and 
which ones they are, across September. 


Titan « 


first view of Saturn through a telescope 

— you won't be surprised to hear that the 
bigger the telescope you use, the better 
your view of Saturn will be. A 6-inch 
reflector with high magnification will show 
you faint banding on the planet's disc, 
gaps in the rings and even the shadow 

of the rings on Saturn itself — a view 

as beautiful as anything sent back by 
Voyager or Cassini. 


Europa « 


Through a telescope Jupiter is a 
wonder. Even a small instrument will 
show two dark horizontal bands on its 
shimmering disc, and those Galilean 
moons will look more obvious too. A 
large telescope magnifying at 100x will 
bring subtler cloud bands into view, and 
Jupiter's famous Great Red Spot - a 
storm larger than Earth — will be visible 
too. If you can magnify a couple of 
hundred times, you'll see plumes and 
swirls of pastel-hued clouds on its disc, 
and more of its moons will be visible. > 
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Mars 


The anchor at the far western end of 
our celestial chain of worlds is Mars. Like 
Saturn and Jupiter to its right, to the 
naked eye Mars will look like a ‘star’ in 
Taurus. Shining at mag. -0.4 it will be 
obvious, but if you go out expecting the 
famously ‘red’ planet to blaze a vivid 
scarlet, you're going to be disappointed. 
Mars is actually more of a deep orange 
colour, like amber or one of the old 
Spangles boiled sweets. 

If you have a pair of binoculars, they are 
definitely worth training on Mars. They 
won't be powerful enough to show you 
its disc, but they will greatly enhance its 
colour, making the planet appear like a 
gemstone in the sky. 


If you have the aperture for it, 
see if you can pick out some 
of the moons orbiting Uranus's 
green disc 


Uranus 


During mid-September you'll find Uranus roughly halfway 
between Mars and Jupiter. With a magnitude of +5.9 the planet 
will technically be a naked-eye planet, but unless you know 
exactly which of the hundreds of 6th-magnitude points of light in 
that part of the sky it is, you'll struggle to pick it out. Binoculars 
will show Uranus as a star with a subtle greenish hue, and if you 
have a telescope it will resolve the planet's small, pale green 

disc, confirming its identity. Again, a good stargazing app or 
planetarium software will help you pinpoint the planet. 


38 BBC Sky at Night Magazine September 2022 


It may lack Jupiter and Saturn's 
size, but Mars’s salmon surface 
and dark markings are no less 
impressive through the eyepiece 


Everyone is familiar with images of Mars 
taken from orbit, showing its ochre disc 
blotted with dark areas, but if you want 
to see that for yourself you'll need a large 
scope, like a 6-inch+ refractor, high powers 
and good seeing. During September, 
Mars's disc will only appear half as wide as 


Saturn and a sixth as wide as Jupiter, but 
you might just sneak a tantalising glimpse 
of its ice cap through a smaller instrument 
in moments when the atmosphere 
between you and Mars is calm and still. 

Now we've looked at the three naked- 
eye worlds, let's go fainter... 


Faint Neptune calls for heftier 
scopes, especially to find Triton, 
its largest moon, shown here as 
a dot above the planet 


Neptune 


If you've never managed to see Neptune with your own eyes 
before, this will be your big chance. During September it will be 
just 1? away from Jupiter. However, with a magnitude of just 
+78, itis far too faint to see without assistance. Binoculars will 
only show it as a faint blue-green ‘star’ lost among thousands 
of others of equal or even greater brightness within Aquarius. If 
you want to be certain of seeing it, you'll need a telescope like 
a 6-inch or larger refractor, which will show you the faraway 
planet's tiny blue-green disc at high magnification. 


Vesta 


With a diameter of around 525km, Vesta 
is one of the largest known asteroids. 
Discovered in March 1807 by the German 
astronomer Heinrich Wilhelm Matthias 
Olbers, it was named after Vesta, the 
virgin goddess of home and hearth from 
Roman mythology. 

Vesta is the brightest asteroid visible 
from Earth, regularly visible to the 
naked eye as a 5th-magnitude star. This 
month it be will a magnitude-and-a-half 
fainter than that, so you'll need a pair of 
binoculars to see it, and no matter how 


4 Best seen with a medium-sized 


telescope, the Andromeda Galaxy is 


Deneb Algiedi 6 


Nashira 


4 Vesta 
NGC 7293 


47 


Saturn 

: 1 Sep 
y » 

° l 


1Oct 


4 You can track the motion of 4 Vesta, brightest of the asteroids, as it passes below Saturn 


big a telescope you point at it, it will still 


just look like a point of light. Its brightness 


or appearance won't change much during 
the whole of September, so you can seek 
it out at any time. In fact, it might make 


4 Stunning in binoculars or a small scope, 


the Double Cluster near the famous ‘W’ of 


Cassiopeia is well worth seeking out 


a fun challenge to take several photos of 
its part of the sky, a week or so apart, and 
look to identify which ‘dot’ to the lower 
left of Saturn has moved during 

the month. 


4 The star-spangled core of the Milky 
Way, seen here from Devon in September 
2021, can be a real treat in dark skies 


| easy to find and never disappoints 


lore fo explore 


Once you ve taken In the planet parade, there's a wealth of other 
celestial delights to see In the night sky this month 


When you've identified all the 
planets and explored them 
with your binoculars or 
telescope, take a while to 
look at some of the other 
objects on view in the 
September sky. Mars will ie 
close to two famous star 
clusters. To its right yow’ll see 
what looks like a‘V’ of stars 
lying on its side. This is the 
Hyades star cluster, which 
represents the horns of 
Taurus, the Bull. The bright 


orange star at the end of the 
lower horn is the red giant 
Aldebaran, but it’s not 
actually a member of the 
cluster, it just Lies in the same 
direction. Above the Hyades 
you'll see a small knot of blue 
stars, around the same size as 
your thumbnail held out at 
arms length: the famous 
Pleiades or Seven Sisters 
open star cluster. Binoculars 
will show there are a lot more 
than just seven stars in this 


group, which is shaped a Little 
like a mini Big Dipper. Other 
objects worth tracking down 
after you’ve toured the 
planets are: 


M31, the Andromeda Galaxy 
Over two million lightyears 

away, this is the most distant 
object the naked eye can see. 


The Double Cluster 
These glittering star clusters 
sit so close together they fit in 


the same binocular and small 
telescope field of view. 


The Milky Way 

The dark evenings of 
September are perfect for 
getting away from light 
pollution and enjoying the 
beautiful sight of the 
star-frothed Milky Way 
airbrushed across the sky, 
with the most concentrated 
area to be found above the 
southwest horizon. & 
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tne per Hdic table of ee 


catalogue of observing 
targets in the mid-18th 


, century to list items 

: that would distract 
him and his assistant, 
Pierre Méchain, from their real aim of 


Observing déep-sky objects | ust gota little 


discovering comets. In the centuries 
since, the targets listed in the Messier 
Catalogue have undoubtedly become 


bit easier thanks to Tom Urbain’s at-a-glance _ the most observed deep-sky objects in 


the night sky by amateur astronomers 


guide to the targets of the Messier Catalogue Fand.dstrophotographers. 


TOM URBAIN, GRAPHIC CREATOR: STARLUST.ORG, DATA SOURCE: TONY FLANDERS 


_ KEY 
Viewing season =—S =a 
Messier object number ———___ >» 


Apparent magnitude ———_————_—_———_> 
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EASY 


First published in 1781 containing 
103 objects, historical research in 
the 20th century identified a further 
seven objects that were observed by 
the French astronomers, bringing the. 
~ catalogue up to today’s total of 110 
targets. To present this quantity of 
intriguing astronomical objects in a 
more understandable way, amateur 
astronomer Tom Urbain has transformed 
the list into a periodic table. 

“There are quite a lot of Messier 
objects, so | created the infographic to 


visually organise them into five different 
groups according to viewing difficulty, 
from very easy to very hard,” says the 
Uk-based astro-imager. “I based this on 
using a mid-range telescope, such as a 
refractor of 8-inch aperture.” ; 
“Each cell contains the Messier object’s 
number, the best viewing season and, the 


’ apparent magnitude,” he continues. “The 


cells are also colour-coded depending on 
the object type, so it’s easy to see which 
is a galaxy, a nebula, an open cluster or 

a globular cluster. Within each difficulty 


group, the objects are also organised - 
‘from brightest at the top to dimmest at 
the bottom.” 

The graphic offers structure to the 
challenge of finding and observing the 
Messier objects. “It makes the ‘trial and ° 
error’ phase that we all go through a 
little easier when starting out,” says 
Tom. “Beginners can therefore refrain 
from trying to observe very faint Messier 
objects with a 4- or 6-inch telescope and 
wondering what went wrong when they 
can't see anything.” 27) 
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EUROPES LEADING OBSERVATORY DOMES 


A Pulsar Observatory Dome is not just somewhere to 
store your equipment. It has many. benefits that:will allow 
you to.take yourhome astronomy to the next level! 


ADVANTAGES OF A PULSAR DOME: 
- Observe in comfort 
- Eliminates annoying stray light 
- Protection from wind chill 
- Less cooling down time 
- Full automation potential 
- Excellent dark adaption 
- Virtually maintenance free 
- Highest Quality GRP construction 
- Simple home assembly 
- Long life durability of GRP 
- Installation service available 


PRICES START FROM JUST, £2595.00 


Our Industry leading drive system makes 
full automation of your observatory dome 
easier.than ever before! 


CHECK OUT OUR WEBSITE FOR DRIVE OPTIONS AND DOME ACCESSORIES 
INCLUDING ANTI-VIBRATION PIERS AND PIER ADAPTER PLATES 
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SHIFTING SHADOWS 


Track the changes in Gallilean moon 
shadows as Jupiter reaches opposition 


WAFER-THIN MOON 


Keep your eyes out for a slender 


morning Moon near Venus 
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SEPTEMBER HIGHLIGH | 5 seas. 


Thursday Saturday > 


The Moon is out of the Catch the first 

way at the start and end quarter Moon 

of September, making 2.3° from the mag. +1.0 

these perfect times to red supergiant Antares 
take this month's Deep-Sky (Alpha (a) Scorpii) as the sky 
Tour (see page 56). begins to darken. 


Wednesday Thursday 


Mag. -0.2 Mars This evening's 
lies 4.3° from YY 96%-lit waxing 


mag. +0.8 Aldebaran gibbous Moon lies 7° 
(Alpha (a) Tauri) in this from mag. +0.5 Saturn. 
morning's sky. Both objects 
will be showing a distinctive Minor planet 3 Juno 
orange hue. reaches opposition, 


shining at mag. +7.8 in the 
constellation Aquarius, 10° west 
of similarly bright Neptune. 


< nc 


Neptune 

reaches 
O@.. in 
Aquarius. Currently 


located around 6° south 
of the Circlet asterism in 
Pisces, the planet shines 
at mag. +7.8. 


< BOO” 
This 
evening's 
O lit waning 
gibbous Moon will 
occult the planet Uranus. It 
disappears at 22:30 BST (21:30 
UT), reappearing at 23:21 BST 
(22:21 UT). Times will vary 
slightly with location. Turn to 
page 46 for more. 


Saturday Sunday 


OKC lo and its Og From 
shadow 06:30 


Friday 


The Sun crosses the celestial equator 
heading south at 02:04 BST (01:04 UT), 
marking the September equinox, also 


transit Jupiter this BST (05:30 'UT) 
? ; morning from 02:57 there's an 
t eT cee Metab Pea Pane BST (01:57 UT) until 05:12 BST excellent chance to spot an 
Heer | nor aemetamaniaeeeamemaneaieaaitiametate meee (04:12 UT). As the planet is ultra-thin 0.6%-lit waning 
a Po HCE near opposition, the moon crescent Moon just 2° north 
@eo This morning's 7%-lit waning crescent ae pals ct hms as iia nis ate 
y Moon passes just south of mag. +3.5 Y g ; pag ; 


Eta (n) Leonis. From the centre of the UK at 


04:00 BST (03:00 UT) the northern cusp of the. 
Moon is just 8 arcseconds south of the star. 
a 


nanos 4 


The giant 

moon 
C8. along 
with its shadow, 


transit Jupiter from 05:06 BST 
(04:06 UT), the event still in 
progress as Jupiter sets. 
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Y) Moon is 
© at 10:59 BST 
(09:59 UT) but 


won't be visible until later in 
the day. This full Moon is 
closest to the September 
equinox, making it the 
Harvest Moon for 2022. 


a5 


@) he 

YD 58%. lit 
waning gibbous 
Moon sits 2.9° 


north of mag. -0.4 Mars this 
morning. Catch them 
together after 01:00 BST 
(00:00 UT). 


Friday 


25 


waning crescent 

Moon this evening 
sits 2.3° from mag. +1.0 
Antares (Alpha (a) Scorpii), 
the pair visible low above the 
southwest horizon shortly 
after the Sun has set. 


@0d Odin evening, a view of the Moon through — é 
binoculars or a small telescope will show the 
dawn-lit peaks of the Jura Mountain range arcing across 
the lunar terminator. This forms a clair-obscur effect 
known as the Jewelled Handle. 


A view of Jupiter from 00:30 BST (23:29 UT on 4 September) 


through to 01:47 BST (00:47,UT) will show Callisto’s shadow just ~ 


clipping the planet's south polar region. 


Ul 


Sunday 


, Just after 
© rising this 
evening, the 97%-lit 
waning gibbous Moon 


lies 3.8° to the east of mag. 
-2.8 Jupiter. 


ane > 


This 

morning 
is oO second of two 
opportunities to 


catch our Moonwatch target, 
the walled plain Schickard. 
The first is on the evening of 
8 September. See page 52. 


< oo 


The 
planet 
Of reaches 


opposition today, 
shining at mag. —2.8 in Pisces. 


Catch an ultra-thin 
1) © waxing crescent 


to page 47. 


Family stargazing 
€) The full Moon on 10 September is the Harvest Moon for 


2022, so-called because the difference in rise times from 
one evening to the next after this date is the smallest for 
the year. This means the bright, fuller phases of the Moon appear 


at approximately similar times, lighting the way to collect the 
harvest. Young scientists might like to make a note of the rise 
times for the Moon from 10 September onwards (find them at 
www.timeanddate.com/moon) and calculate the difference. 


Try to remember to do this next March too, when the difference 


is greatest. bbc.co.uk/cbeebies/shows/stargazing 


Moon shortly after sunset. Turn 


aS 


NEED TO 


KNOW 


The terms and symbols 
used in The Sky Guide 


Universal Time (UT) 
and British Summer 
Time (BST) 

Universal Time (UT) is 
the standard time used 
by astronomers around 
the world. British 
Summer Time (BST) is 
one hour ahead of UT 


RA (Right ascension) 
and dec. (declination) 
These coordinates are the 
night sky’s equivalent of 
longitude and latitude, 
describing where an object 
is on the celestial ‘globe’ 


Family friendly 

Objects marked 
with this icon are perfect 
for showing to children 


© Naked eye 
Allow 20 minutes 

for your eyes to become 

dark-adapted 


FO) Photo opp 
Use a CCD, planetary 


camera or standard DSLR 


Binoculars 
10x50 recommended 


Small/ 

medium scope 
Reflector/SCT under 6 inches, 
refractor under 4 inches 


Large scope 

Reflector/SCT over 6 
inches, KNEE over 4inches 
Q\« am é 1g Rtope a 


| ; | . | 


GETTING STARTED 
IN ASTRONOMY 


If you're new to 
astronomy, you'll find 

two essential reads on our 
website. Visit bit.ly/10_ 
easylessons for our 
10-step guide to getting 
started and bit.ly/buy_ 
scope for advice on 
choosing a scope 
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| H ' ; 5 | H : ; ' The top sights to observe or image this month 


DON'T MISS 


Lunar occultation of Uranus 


BEST TIME TO SEE: 14 September, 21:30 BST (20:30 UT) until 23:30 BST (22:30 UT) 


Disappearance 
22:30 BST (21:31 UT) 
Altitude 11° 


Moon's phase: 
77%-lit waning 


The Moon will appear to pass in 

front of the planet Uranus on 
14 September, an event known as a lunar 
occultation. Lunar occultations of faint 
stars are common, but seeing the Moon 
move in front of a bright star is relatively 
infrequent. Seeing the Moon pass in front 
of a planet is quite a rare event. 

On 14 September, the Moon will be at 
77%-\lit waning gibbous phase. Uranus, 
shining at mag. +5.7 will require binoculars 
or a telescope to see properly. Locate the 
planet at 21:30 BST (20:30 UT) and 
familiarise yourself with where Uranus is 
positioned relative to the Moon's disc. At 
this time, the separation between Uranus 
and the eastern edge of the Moon 
(confusingly, the Moon's western limb) will 
be around one apparent lunar diameter. 
There's nothing else of a similar brightness 
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Reappearance 
23:21 BST (22:21 UT) 
Altitude 19° 


14 September: times 
correct for the centre of 
UK and will vary slightly 

depending on location 


nearby, so identifying Uranus shouldn't be 
too hard. Once you've located it, there's 
nothing more to do than wait. 

The Moon's bright limb slowly 
approaches Uranus until first contact, the 
time of which varies slightly with location. 
It's recommended to keep watching the 
planet when the Moon is close. From the 
centre of the UK, Uranus will make 
contact with the Moon's eastern edge 
(western limb) at 22:30 BST (21:30 UT). 

Uranus has an apparent diameter of 
3.7 arcseconds and will take around eight 
seconds to fully disappear. Atmospheric 
seeing will have a big effect here, the tiny 
planetary disc being heavily influenced by 
Earth's unstable atmosphere. 

Uranus remains hidden for around 50 
minutes, the planet reappearing at 23:21 
BST (22:21 UT) from behind the Moon's 


A It will take around eight seconds for 
Uranus to disappear behind the Moon's 
leading, bright limb as occultation begins 


4 After disappearing for 50 minutes, its 
return from behind the Moon's following, 
dark limb will also take eight seconds 


dark western edge (eastern limb). The 
period of time Uranus is hidden will also 
vary slightly with location, so observe the 
Moon's dark edge earlier than the 
expected reappearance, say from 23:10 
BST (22:10 UT). Again, Uranus should take 
around eight seconds to be fully revealed 
as the Moon moves east. 

A telescope setup showing the entire 
Moon's disc guarantees a view of the 
reappearance, although it'll be hard to see 
Uranus as anything more than a dot. More 
magnification will show the planet as a 
disc, but this increases the possibility of 
missing the reappearance. If you have an 
accurate, polar-aligned mount, centring 
on Uranus at high magnification and 
sticking with it as the Moon performs the 
occultation is the best way to guarantee a 
high-powered view. 


Thin Moon spotting with Venus 


BEST TIME TO SEE: 25 September, from 40 minutes before sunrise (stop viewing at sunrise) 


When the Moon is presented 
against a truly dark sky, it’s easy to 

locate as it dominates the view. When it's 
in the daytime sky, it’s less easy to see 
due to lower contrast, but the thicker 
phases can still stand out pretty well. 
When the Moon appears in the daytime 
sky or twilight periods with a phase less 
than 2% it becomes significantly trickier 
to pick out. When it's presented with a 
phase less than 1% it’s downright difficult! 

This will be the case on the morning of 
25 September: a 0.6%-lit waning crescent 
Moon situated 8° from the Sun. This is an 
interesting arrangement for several 
reasons. The ecliptic makes a steep angle 
with the eastern horizon at this time of 
year before sunrise. This means that the 
Moon, which never moves that far from 
the ecliptic, will be optimally placed above 
the horizon before sunrise. In addition, 
there's a theoretical limit as to how far a 
Moon can be from the Sun before it 
becomes invisible. This value is known as 
the Danjon limit and is usually quoted as 
about 7°. The morning Moon on 25 
September is perilously close to this value, 
with an actual separation value of 7.9° 
from the Sun. 


Try to spot the ultra-thin Moon 
in the east before sunrise on 
25 September. Moon's size 
exaggerated for clarity 


But best of all, if you go looking for this 
particular Moon, you'll have a guide in the 
form of the brilliant planet Venus. If you 
have a clear view looking towards the 
eastern horizon on the morning of 25 
September, point your binoculars at Venus 
and in the same field of view, just to the 


Harvest Moon 2022 


BEST TIME TO SEE: Moonrise on 8-12 September and 7-11 October 


Co) The Moon is full at 11:00 BST 
(10:00 UT) on 10 September, 

the closest full Moon to the Northern 
Hemisphere's autumn equinox, 
which is at 02:03 BST (01:03 UT) on 
23 September. This makes it the 
Harvest Moon for 2022. 

A Harvest Moon's proximity to 
the September equinox means that 
the rise times for the near-to-full 
phases of the Moon are nearly the 
same on the days before and after 
10 September. It was the 
abundance of bright early-evening 
moonlight on those consecutive 
days that traditionally lit the fields 
for collecting the harvest. 


It's an interesting exercise to note the 
rise time of the Moon on 8 September, 
then again on 9, 10, 11 and 12 September, 


Track the unusually similar 
moonrise times either side 
of the Harvest Moon 


CAUTION 
Only attempt to 
find Venus and the 
Moon when the 

Sun is below 
the horizon 


left and up a bit from the planet, there will 
be that ultra-thin lunar crescent. If you 
look but can't see it, look again removing 
all preconceptions of how you think the 
crescent should look. It will be extremely 
delicate and very tricky to see. Be sure to 
stop looking before the Sun rises. 


calculating the differences. Waiting for 
the fuller phases of the Moon to rise is a 
great way to experience the visual effect 
of the Moon illusion, which makes 
these phases appear enormous 
when close to the horizon. The full 
Moon on 93 October is just a couple 
of days further away from the 
equinox than September's and 
you'll observe a similar pattern in 
the rise times for its fuller phases. 

The period close to the March 
equinox represents the opposite 
situation, with the difference 
between successive moonrises for 
the fuller phases of the Moon being 
the largest of the year. 
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| H 1 p I A \ | | . Our celestial neighbourhood in September 


PICK OF THE 


MONTH 


Jupiter 

Best time to see: 26 September, 00:00 UT 
Altitude: 37° 

Location: Pisces 

Direction: South 

Features: Detail of the planet's 
atmosphere, Galilean moons 
Recommended equipment: 

75mm or larger 


Jupiter will reach opposition on 26 
September and, when viewed through the 
eyepiece, appears brightest and largest 
for this period of observation. Reaching 
an impressive mag. -2.8, it slips from 
Cetus into Pisces throughout September, 
the planet located east of the faint but 
distinctive Circlet asterism. 

A bright full Moon lies near to Jupiter 
on the nights of 10 and 11 September, an 
impressive sight if you have clear skies. As 
they rise above the eastern horizon early 
evening on 11 September, Jupiter and the 
Moon will appear a little over 3° apart. 

On opposition night, it sits 4° east of the 
First Point of Aries, one of two intersections 
in the sky where the celestial equator 
and the ecliptic cross. The First Point of 
Aries marks the start of the RA coordinate 
system (OOhOOm00s). Jupiter shines at 
mag. -2.8 on opposition night, reaching 


PISCES 


a peak altitude of 37° as seen 
from the centre of the UK. 
Jupiter rotates quickly, 

the planet completing 
one rotation in under 
10 hours. This brings 
atmospheric features 
into and out of view 
surprisingly quickly. A 
100mm or larger telescope 
will show the planet's 
famous Great Red Spot, 
the appearance of which 
can be determined using 
the freeware WinJupos 
application (jupos.org/gh/download.htm). 
In addition to the planet's detailed 
atmosphere, a small telescope will also 


4 Larger instruments 
will reveal the planet's 
swirling atmosphere 


A bright Jupiter sits near the Circlet and the 
First Point of Aries as it nears opposition 


30 Sep 1Sep 


° a a 
a 30 Sep 


Neptune ” 


Xe 
Wr ev 
. ps 
“ AQUARIUS 


reveal the four largest and 
brightest Jovian moons, 
the so-called Galilean 
moons: lo, Europa, 
Ganymede and Callisto. 
The inner three can 
appear to pass in front 
of and behind the planet, 
but Jupiter's apparent 
tilt from Earth has now 
increased such that Callisto 
appears to miss the disc, 
although its shadow can still 
clip Jupiter's southern pole. 
This phenomenon can be 
observed on 5 September between 00:30 
BST (23:30 UT on 4 September) and 01:47 
BST (00:47 UT). 


The phase and relative sizes of the planets this month. Each planet is shown 
with south at the top, to show its orientation through a telescope 


The planets in September 


Uranus 
15 Sep 


Saturn 
15 Sep 


Jupiter 
15 Sep 


Neptune 
15 Sep 


Mercury 
1Sep 


Mercury 
15 Sep 


Mercury 
30 Sep 


20 30 40 
ARCSECONDS 


50 60 
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Mercury 

Best time to see: 

30 September, 30 minutes 
before sunrise 

Altitude: 5° (low) 

Location: Virgo 

Direction: East 

Mercury's position in the 
evening sky is poor at the start 
of September, appearing dim 
and setting shortly after 
sunset. Inferior conjunction is 
on 23 September. Mercury then 
reemerges into the morning 
sky where it becomes easier to 
see. By the end of the month, it 
shines at mag. +1.8 and rises 70 
minutes before the Sun. 


Venus 

Best time to see: 1 September, 
30 minutes before sunrise 
Altitude: 7° (low) 

Location: Leo 

Direction: East-northeast 
Shining at mag. -3.8 on 

1 September, Venus can be 
seen rising above the east- 
northeast horizon 90 minutes 
before the Sun. Telescopically, 
it isn't well presented, at 10 
arcseconds across and nearly 
fully illuminated. By the end of 
the month, Venus's position 
degrades further and it 
becomes harder to see, rising 
40 minutes before sunrise. 


Mars 

Best time to see: 

30 September, 04:50 UT 
Altitude: 59° 

Location: Taurus 

Direction: South 

Mars shows dramatic changes 
as it approaches opposition on 
8 December. On 1 September, 
shining at mag. —-0.1, it is 
located just north of the 
Hyades. Through a telescope 
the planet is 9 arcseconds 
across on 1 September, 
increasing to 11 arcseconds 
and mag. -0.6, a beacon 
between the horns of Taurus, 
by the month's end. A 58%-lit 
waning gibbous Moon lies 


3° north of Mars on the 
morning of 17 September. 


Saturn 

Best time to see: 

1 September, 23:00 UT 
Altitude: 21° 

Location: Capricornus 
Direction: South 

Following opposition on 

14 August, Saturn remains well 
placed all month, dropping in 
brightness only slightly from 
mag. +0.4 on 1 September to 
+0.6 by the end of the month. 
A bright waxing gibbous Moon 
sits nearby on the nights of 7/8 
and 8/9 September. 


Uranus 

Best time to see: 

30 September, 02:30 UT 
Altitude: 54° 

Location: Aries 

Direction: South 

Morning planet Uranus is 
perfectly placed for UK 
observation, able to reach an 
altitude of around 50° under 
dark skies. Visible as a 
green-hued mag. +5.7 disc 
through the eyepiece, a rare 
lunar occultation of Uranus 
takes place on the evening of 
14 September. See page 46. 


Neptune 

Best time to see: 

16 September, 00:15 UT 
Altitude: 34° 

Location: Aquarius 

Direction: South 

Neptune reaches opposition 
on 16 September, but at its 
great distance from Earth this 
usually favourable position has 
very little effect on the 
planet's visual appearance. 
Able to reach an altitude 
around 30° under dark sky 
conditions all month long, 
you'll need at least binoculars 
to spot mag. +7.8 Neptune. 


More ONLINE 


Print out observing forms for 
recording planetary events 


JUPITER’S MOONS: SEP 


Using a small scope you can spot Jupiter's biggest moons. Their 
positions change dramatically over the month, as shown on the 
diagram. The line by each date represents 01:00 BST (00:00 UT). 


DATE 
1 


WEST | EAST 
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arcminutes 


Blo @ Callisto 


O Jupiter @ Europa © Ganymede 
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Explore the celestial sphere with our Northern Hemisphere all-sky chart 


KEY TO 
STAR CHARTS 


Arcturus 


PERSEUS 


STAR NAME 


CONSTELLATION 
NAME 


GALAXY 


OPEN CLUSTER 


GLOBULAR 
CLUSTER 


PLANETARY 
NEBULA 


DIFFUSE 
NEBULOSITY 


DOUBLE STAR 


VARIABLE STAR 


THE MOON, 
SHOWING PHASE 


COMET TRACK 


ASTEROID 
TRACK 


STAR-HOPPING 
PATH 


METEOR 
RADIANT 


ASTERISM 


PLANET 


QUASAR 


STAR BRIGHTNESS: 


(a 
ae 


MILKY WAY 


MAG. 0 
& BRIGHTER 


MAG. +1 


MAG. +2 


MAG. +3 


MAG. +4 
& FAINTER 


COMPASS AND 
FIELD OF VIEW 


When to use this chart 


1 September at 01:00 BST 
15 September at 00:00 BST 
30 September at 23:00 BST 


On other dates, stars will be in slightly different positions 
because of Earth's orbital motion. Stars that cross the 
sky will set in the west four minutes earlier each night. 


How to use this chart 


1. Hold the chart 
so the direction 
you're facing is 
at the bottom. 

2. The lower half 
of the chart 
shows the sky 
ahead of you. 

3.Thecentreof § 
the chartis the | 
point directly 
over your head. 


© Be @UOOGPIV « 
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Sunrise/sunset in September* 


Date Sunrise Sunset 
1 Sep 2022 06:19 BST 20:00 BST 

11 Sep 2022 06:36 BST 19:36 BST 

fa 21 Sep 2022 06:54 BST 19:11 BST 
rom 1 Oct 2022 07:11 BST 18:47 BST 


Moonrise in September* 


Moonrise times 

1 Sep 2022, 12:21 BST 
5 Sep 2022, 17:48 BST 
9 Sep 2022, 19:55 BST 
13 Sep 2022, 20:42 BST 


17 Sep 2022, 22:10 BST 
21 Sep 2022, --:-- BST 
25 Sep 2022, 06:05 BST 
29 Sep 2022, 11:34 BST 


*Times correct for the centre of the UK 


Lunar phases in September 


Monday Tuesday Wednesday Thursday Friday Saturday Sunday 


FULL MOON 


€ 


24 


Deneb kaitos 


NEW MOON 
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September's top lunar feature to observe 


Drebbel N 


Drebbel 
a 


; 0<X 
‘ Shickard 
— 


Phocylides 
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~ 


as Schickard's light and dark floor, and 
remarkably well-preserved rim stand out 


% ; 


in an area littered with craters 
ae | 


~*~ . 
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Schickard 


Type: Crater 

Size: 227km 

Longitude/latitude: 55.1° W, 44.4°S 
Age: Older than 3.92 billion years _ 
Best time to see: Five days after first 4 
quarter (7-9 September) or four days 
after last quarter (21-22 August) 
Minimum equipment: 10x binoculars 


Schickard is an impressive crater located near 
the Moon's southwest limb. It lies within a densely 
packed region of lunar highlands surrounded by a 
multitude of smaller craters, managing to hold its 
own by virtue of its variegated floor. 

Its appearance is heavily foreshortened thanks to 
its proximity to the Moon's edge, a vast walled plain 
created by an ancient rim surrounding a flat floor 
pockmarked by numerous craterlets. The largest of 
these are Schickard A, B and C, which have 
respective diameters of 14km, 13km and 13km, again 
heavily foreshortened into an elliptical appearance 
as seen from Earth. 

The floor is variegated, meaning it consists of 
different coloured regions. The north third appears 
dark with much of what lies to the south light, save 
for a patch approximately one-sixth the total area in 
the southeast. which again appears dark. The three 


largest interior craterlets all sit within the lighter band. 
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Schickard’s rim is remarkably well 
preserved considering the crater's age. 
The rim boundary is easy to follow 
except towards the south where things 
get a little messy, with the southern 
portion of the rim interrupted by the 
irregular-shaped and flat-floored crater 
32km Schickard E. 

A lot of satellite craters are scattered 
around the rest of the rim. Travelling 
clockwise from E there are: 17km F, 
15km S, 5km D, 7km W, 7km M, 7km L, 
12km G, 6km N and 8km X. The 9km 
crater between N and X is Drebbel N, 
associated with 30km Drebbel, an 
irregular-shaped, flat-floored crater to 
the northeast of Schickard. 

To the southeast of Schickard lies 
a trio of large craters, one of which 
looks quite odd. The trio are 85km 
Wargentin, 78km Nasmyth and 114km 
Phocylides. It’s Wargentin that looks 
odd, especially when you're wandering 
across this area with a low- to mid- 
power eyepiece. The oddness comes 
from the fact that it looks like it's lit 


from the opposite direction to the other craters. This 
occurs because in its past Wargentin has flooded due 
to lava forcing up through its floor. However, unlike 
most other flooded craters, Wargentin has managed 
to contain its copious amount of invading lava, with 
the result that it has filled up to the lowest point of its 
rim. If anything, it resembles more of a flooded 
plateau than a flooded crater. 

Located 320km to the west-southwest of 
Schickard is 91km Inghirami which looks more like 
a regular crater. Inghirami is another flat-floored 
crater, but this time the floor is quite undulating, 
covered in a multitude of bumps. Estimated to be 


around 3.9 million years old, like Schickard, Inghirami’s 
rim has fared well, the crater’s form undisturbed and 
easy to pick out. Inghirami sits even closer to the 
Moon's edge than Schickard and consequently 


Schickard has 
an ancient rim 


surrounding a flat 
floor pockmarked 


by craterlets 


appears even more foreshorted 
into an elliptical shape. The 
foreshortening of this area 

has a big effect on distance 
here too: it is 320km, centre-to- 
centre, between Schickard and 
Inghirami, but they look 
relatively close together from 
the perspective of the Earth. For 
comparison, the north-south 
dimension of Schickard is 


unaffected by foreshortening and represents 227km, 
or 70% of the distance, centre-to-centre, from 
Schickard to Inghirami. 


LUMETS ANU As TERUIS 


The 11st-largest asteroid, 3 Juno, 
reaches opposition this month 


Track 3 Juno as it trosses 
a distinct liné of stars . 
S 


PISCES 


Minor planet 3 Juno reaches opposition 
on 8 September, a time when it appears to 


main planet sits about 10° 


to the east of 3 Juno when 3 Juno 


: 2 a Jupiter 
the southwest of the faint, yet surprisingly | both worlds share a similar 30 Sep TYCS245-2154 TYC 5245-1235-1 
distinctive, Circlet asterism in Pisces. On brightness. The brightest — re J 
1 September, 3 Juno is in Pisces, around 5° guide star in the area is : 1Sep aye eee Sf <— urs 


below the midpoint of a line between the Neptune 30Sep * » 1 SP 1 Sep 
Circlet and another famous asterism . 
further to the west, the Water Jar. Shining 


at mag. +8.1, Juno crosses the border from 


mag. +3.7 Lambda (A) 
Aquarii, Juno appearing 
around 7° to its northeast 
on 1 September. It then 
tracks southwest, 
appearing 1° northwest of 
Lambda (A) Aquarii on 
21-23 September. Between 
10 and 13 September, 3 Juno appears to 
cross a roughly 3°-long, bent line of faint 
stars formed from mag. +6.7 TYC-5245- 
586-1, mag. +5.8 TYC-5245-1215-1, mag. 
+6.3 TYC-5238-1235-1 and mag. +5.8 BU 
178. These provide a good location aid. 
Juno is the 11th largest asteroid and the 
second largest stony (siliceous or S-type) 


STAR UF Trt MUNTA 


Alderamin, the brightest star in Cepheus 


‘YY 10ct 


Pisces into Aquarius on 3 September. AQUARIUS 

Juno brightens to mag. +7.8, the same 
as the planet Neptune, on 7 September, 
holding this brightness until 9 September 
after which it slowly begins to dim once 
more. By the end of September, Juno will 
have dimmed to mag. +8.4. This means it's 
a viable binocular target throughout the 
month, and eminently suitable for tracking 
through a small telescope. 

The comparison in brightness to 
Neptune is particularly apt as this distant 


W2 e Wl 


asteroid, with an estimated 1% of the 
entire mass of the asteroid belt. Its 
elliptical orbit is highly eccentric and takes 
it out to 3.35 AU (Astronomical Units) from 
the Sun at aphelion and as close as 1.99 
AU at perihelion. The entire orbit takes 
4.36 years to complete and is inclined with 
a tilt of 12° to the ecliptic. 


v Look for a child's drawing of a house in the 
sky and you'll spot the constellation Cepheus 


Although Cepheus represents 
a mythical king in the sky, the 
constellation is more 
frequently described in terms 
of its shape: it resembles the 
outline of a house formed from 
a square base and pointed 
roof. The bottom-right corner 
of the base (southwest corner) 
is mag. +2.4 Alderamin (Alpha 
(a) Cephei). This is one of our 
nearer neighbours, lying at a 
distance of 49 lightyears. The 
name Alderamin translates as 
‘the right arm’. 

Alderamin is a white star of 
spectral class A8Vn, ‘A8' 
placing it in the blue-white 
spectral region, closer to the 
white or yellow-white end. 

‘V' indicates it's a main 
sequence dwarf, the ‘n’ 


indicating that its spectrum 
contains broad absorption 
lines caused by a fast spin- 
rate. With a physical size 2.5 
times larger than the Sun, the 
spin-rate for this star is high, 
one rotation taking just 12 
hours. This translates to a 
rotational velocity around 283 
km/s, compared to the Sun's 
rather leisurely 2km/s. An 
alternative spectral 
designation for Alderamin is 
A7V-IV, which hints that it’s 
moving off the main sequence 
branch and evolving into a 
subgiant (the ‘IV’ designation), 
something that happens when 
hydrogen fusion in a star's core 
begins to wane. 

Located around 3° from the 
North Celestial Pole, 


si NGC 7510 
. 


* 8 
NGC 6380° * 


Alderamin was the pole star 
around 18,000 BC and will be 
again in another 5,500 years. 
Alderamin emits a similar 
amount of X-radiation as the 
Sun, something which is 


CEPHEUS 


NGC 7023 
. 


ts) 


y #8 NGC 6939 


O Ce 


1C,1396 


: Peat NGC 6235 


unexpected for an A-class star 
such as this. The reason is 
likely the rapid rotation rate 
which gives rise to huge 
convective currents within the 
star's interior. 
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A spin around the Circlet, pop in on Neptune and try to split some doubles 
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1. The Pisces Circlet 

efi You can see the seven-star circlet 
EY of Pisces in a dark sky with your 
unaided eye. There are no particularly 
bright stars in the constellation, but 
mag. +3.7 Kappa () Piscium is one of 
the brighter ones, and others in the Circlet 
range in magnitude between that and 
mag. + 5.1 7 Piscium. Binoculars help to 
bring out the colours of the stars which, 
with one exception, are in adjacent pairs 
of similar colours. 0 SEEN IT 


2. TX Piscium 

gm The exception to the adjacent pairs 
LY found in the Circlet is the 
easternmost star, the slightly variable 
(ranging from mag. +4.8 to mag. +5.2) TX 
Piscium, which is one of the reddest stars 
that is easily visible with 50mm 
binoculars. TX Piscium is a carbon star: it 
pulsates in size and throws off layers of 
soot as it contracts, causing it to dim 
slightly. It displays a phenomenon called 
the Purkinje effect, appearing to brighten 
as you look at it. O SEEN IT 
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3. Neptune 

am A little more than 5° south of the 
EY Circlet you'll find Neptune, just west 
of mag. +5.5 20 Piscium, shining at mag. 
+7.8 and being indistinguishable from a 
star in 10x50 binoculars. There are some 
stars of similar brightness in the 
immediate vicinity, but an easy way to 
ensure that you have identified this ice 
giant is to observe the region several 
times, a few days apart, and note which 
'star' appears to have wandered slightly. 
CX SEEN IT 


4. Rho and 94 Piscium 

fim The final three objects of our tour 
EYF are all double stars. The easiest of 
these is the pair mag. +5.4 Rho (p) Piscium 
and mag. +5.5 94 Piscium. They are 
separated by 7.5 acrminutes so, if the sky 
is dark enough for you to observe them, 
you should be able to see space between 
the two stars. Binoculars counteract the 
loss of stars due to skyglow, and also 
show you that 94 Piscium is the more 
orange of the two. O) SEEN IT 
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5. OXF 19 

FM Our next pair lies 2° north of mag. 
+4.8 Mu (u) Piscium. The Oz in its 
signifier tell us that it was catalogued by 
the 19th-century astronomer Otto Wilhelm 
von Struve. The stars of this pair have 
similar colours to those of our previous 
target, but there the similarity ends. They 
are separated by only 69 arcseconds and 
are very obviously of unequal brightness, 
being of mag. +6.2 and +8.0. OD) SEEN IT 


6.77 Piscium 

fm We complete the tour with a more 
YF challenging pair. A little more than 2° 
south of mag. +4.3 Epsilon (¢) Piscium lies a 
little triangle of stars of approximately 6th 
magnitude. The faintest and most 
southerly star of the triangle is mag. +6.4 
77 Piscium, and your binoculars will show 
its mag. +7.2 companion a mere 33 
arcseconds to the east. These two stars 
differ in brightness, but note how they 
have identical colours. O) SEEN IT 


[M1 Tick the box when you've seen each one 


Tht oKY GUIDE GHALLENGE 


Observe how the shadows of the Jovian moons shift around at opposition 


Ganymede's 
shadow 


21 September 
01:04-05:31 BST 
(00:04-04:31 UT) 


lo's shadow 


25 September 
21:25-23:37 BST 
(20:25-22:37 UT) 


Ganymede 


lo's shadow 


Ganymede 


ee oe 


South is up 


24 September 
02:55-05:10 BST 
(01:55-04:10 UT) 


Ganymede's 
shadow 


28 September 
05:10-07:00 BST 
(04:10-06:00 UT) 


4 Ganymede and lo's shadows will precede then follow their moons around opposition. lo and its shadow will overlap on 25 September 


The planet Jupiter reaches opposition on 
26 September, a term which describes 
when a planet is on the opposite side of 
the sky to the Sun. This month's challenge 
is to see some effects visible around the 
time of Jovian opposition. We would 
recommend using a 75mm or larger 
telescope, with a minimum magnification 
of 100x. The larger the telescope, the 
clearer the view. 

Jupiter reaches perihelion on 25 
January 2023, when it will be closest to 
the Sun in its orbit. This means that 
Jupiter's 2022 and 2023 oppositions will be 
particularly good as seen from Earth, the 
planet appearing at its brightest and 
largest for some time. Opposition also has 
an effect on the appearance of its four 
largest Galilean moons because as they 
transit across the Jovian disc, they are 
closely accompanied by their shadows. 

Before opposition, a moon's shadow will 
appear to precede the moon. After 
opposition, a shadow will follow its moon. 
At the time of opposition itself, the 


shadow and moon appear in sync, moving 
across Jupiter together. 

Catching this moment, when a moon 
and its shadow are exactly at opposition, 
is a matter of luck with timing and often 
doesn't work out. However, there are 
normally a few events visible in the days 
before and after opposition when the 
sync is still pretty close. On 21 September, 
the giant moon Ganymede is preceded by 
its shadow. This can be seen from 01:04 


24 September 
21:19-23:49 BST 
(20:19-22:49 UT) | 
Europa's 

shadow 


South is up 


4 Europa's shadow will be slightly ahead of 
its moon during 24 September's transit 


BST (00:04 UT) through to 05:31 BST 
(04:31 UT). Then on 24 September, lo 
transits with its shadow fractionally 
ahead of its disc between 02:55 BST 
(01:55 UT) and 05:10 BST (04:10 UT). 

Also on 24 September, there's a chance 
to see Europa and its shadow passing 
across the Jovian disc between 21:19 BST 
(20:19 UT) and 23:49 BST (22:49 UT). Here 
Europa and its shadow will appear close 
but separated, the shadow fractionally 
ahead of the moon. 

An excellent transit of lo and its shadow 
can be seen on the evening of 25 
September starting at 21:25 BST (20:25 
UT) and concluding at 23:37 BST (22:37 
UT). Being very close to opposition, in this 
instance the moon and its shadow will be 
overlapped as they transit together. Then 
on the morning of 28 September, 
Ganymede crosses Jupiter's disc, this time 
followed by its shadow. This event runs 
from 05:10 BST (04:10 UT) until Jupiter 
sets around 07:00 BST (06:00 UT) as 
dawn breaks. 
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} : : J _ N K V | | 1 This month we take a trip around the equine 
delights of Pegasus and Equuleus 

1M15 

Messier 15 is a bright globular 
> oe) cluster located on the border of 
Pegasus and Equuleus. The easiest way 
to locate it is to identify the star 
marking the top of the upside- 
down flying horse's head, Baham 
(Theta (6) Pegasi) and extending 
a line from it through the horse's 
nose marked by Enif (Epsilon (e) 
Pegasi) for half the distance 
again. With an integrated 
magnitude of +6.3, M15 is easy 
to see in small instruments. A 
150mm scope will show a 
5-arcminute glow with a definite 
granular texture. M15 is highly 
concentrated towards its centre and 
this really shines through with any size of 
scope. A 250mm scope really reveals the 


bright core well, the surrounding halo of stars 
nicely resolved. 0 SEEN IT 


is of a circular glow surrounding its central star. 
NGC 7094 is located 5,500 lightyears from us. 
CO SEENIT 


4 NGC 7042 
Our next target is located 
4.2° west-northwest of M15, 
on the border between Pegasus, 
Equuleus and Delphinus. NGC 
7042 is a 13th-magnitude spiral 
galaxy. This is a tricky object 
even ina 300mm scope, 
appearing as little more than a 
faint smudge. It sits just to the 
west of a north-pointing, 
4-arcminute-high isosceles 
triangle of faint stars. At 150x 
through a 300mm scope, averted 
vision is needed to see the galaxy 
visually. NGC 7042 is a distant object, 210 
million lightyears from Earth. If you have a 
large-aperture scope such as a light-bucket 
Dobsonian, try for the galaxy NGC 7043 as well. This 


4 Scopes of 250mm 
and above will 


2 Pease 1 make out the bright 5 another spiral. At 14th magnitude, this is a tricky 
If you're looking at M15 you're also looking at core of M15 object to see. ) SEEN IT 
the next target, the planetary nebula Pease 1 
which sits within the globular. It's the first such object Opposite page: 5 NGC 7006 
found within a globular cluster and a great example the inset shows SS) We hop over the border from Pegasus into 
to hunt with larger instruments over 200mm ae Delphinus next, to globular cluster NGC 
diameter. It's tiny at just 3 arcseconds across. It's also 7006. To locate it, imagine the line from Enif to M15 
pretty faint, with an integrated magnitude of +15.5. and extend that line by twice the distance again. 
To see it, wait until M15 is highest in the sky, due This is a distant globular, around 160,000 lightyears 
south. High powers of 450x or more are away, that’s over 10 times further than M15. As a 
recommended, so fairly stable seeing is also needed. consequence, it appears small and relatively faint, 
An OIll or Skyglow filter should help here, but with an integrated magnitude of +10.6. Through a 
applying them between eye and eyepiece (‘blinking’) 150mm scope, it's around 1 arcminute across: a haze 
may produce only subtle effects. LD) SEEN IT with a definite core. A 250mm scope shows it as a 
larger object with no resolved members, but mottled 
3 NGC 7094 granularity. A 300mm scope will begin to show some 
Our next target is another planetary nebula, of the outer stars at high magnification. I) SEEN IT 
NGC 7094. This lies 1.8° to the east-northeast of 
M15 and although it's also fairly faint at mag. +13.7, it 6 NGC 6905 
is larger than Pease 1, with a diameter around 1.6 Our final object is a planetary nebula. NGC 
arcminutes. It's visible with a 200mm scope but ST 6905, also known as the Blue Flash Nebula, 
larger apertures and an OIll or UHC visual filter are is located in the extreme northwest corner of 
highly recommended. The central star shines at 13th Delphinus, where it borders Vulpecula and Sagitta. 
magnitude. You may need to watch magnification Locate it by drawing a line from the mid-point 
here too, as powers of 100x will show it well through between Enif and M15, to NGC 7006 and extending 
larger apertures, but pushing beyond this tends to that line for the same distance again. The nebula lies 
make it quite hard to see well. Its overall appearance 7,500 lightyears away and shines with an integrated 


More magnitude of +10.9. Its central star is dim at mag. 
+14.2 but shouldn't be too hard for a 300mm or larger 


This Deep-Sky Tour has been automated | ONLINE scope. A small scope will have no problem revealing 
| 


ASCOM-enabled Go-To mounts can now Print out this this object asadasmall circular glow, while a larger 
take you to this month's targets at the - eee instrument will show it stretched slightly north-south, 
ae as Ses oe enn Tour tour. See page 5 with a more mottled appearance, getting brighter 

ile for the EQ app. Find it online. for instructions. towards the core. 0] SEEN IT 
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CHART BY PETE LAWRENCE 


Al A 5 A \ f , How the Sky Guide events will appear in September 
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Planets in conjunction a) 


Inferior conjunction 


(Mercury & Venus only) Full Moon 
Superior conjunction . First 
» quarter 
Planet at opposition 9 iat 
Meteor radiant peak quarter 
New Moon 


INNOVATIVE ASTRO PRODUCTS 
MOUNT UPGRADE 


Bring back that doorstop to life by 
complete replacement motors and 
electronics. Upgrades to fit many 
commercial and home made mounts. 
Fully featured GOTO from £850 


AWR for test equipment, Sidereal 
clock, Ronchi gratings, and many 
procedure videos on YouTube. 

See demo’s of our products on our 
last trade stand - PAS22 (YouTube). 


aid 


ASTRONOMY HOLIDAYS! 


Stay in our holiday lodge 
near the North Devon Coast. 
Observe the night sky with 
our half meter Dobsonian 
or image it with our dome 
based, fully equipped 25cm 
Skywatcher Quattro on an 
EQ6 mount. 

We also offer imaging 
tuition and educational 
courses on astronomy. 
See our website for details. 


www.astroadventures.co.uk 


reflector by up to 29% 


Our HI-LUX coating can be applied to almost any 

reflector, in virtually any condition or no matter how High Reflectivity 

old. Improves the reflective efficiency of your mirrors. \— Coating J 
Find out more on SSS 


our website: Optics > -—~, 
© 
\ i 


Mirror Recoating 
eso wo 


or call / email 
ORION optics uk 
tech enquiries: john @orionoptics.co.uk 


Telephone 01782 614200 
www.orionoptics.co.uk 


Increase the efficiency of Vat 
TLLax 


AWR Technology ‘li 


www.awrtech.co.uk 


ORIGINAL OIL PAINTINGS ON 
SPACE AND SCI-FI THEMES 


Commissions taken \ 
Original paintings, not prints 


/] A perfect present for 


a space enthusiast 


Website: www.blue-dot-space-art.com 
email: bluedotspaceart@gmail.com 


GALLOWAY ASTRONOMY CENTRE 


Discover the Dark Skies of Galloway 
Located in one of the few regions where you can still enjoy genuine 
dark skies. Experience our spectacular night sky near the UK’s 1st 
Dark Sky Park. For help buying or using a telescope talk to us first. 


Established for over 
70 years. Sherwoods 
are one of the Midlands 
leading suppliers of binoculars 
telescopes & accessories 
from some of the leading 
optical manufacturers 
including Celestron and ¥, 
Skywatcher. As specialists // 
our product knowledge 
is very high and we 
are therefore able 
to offer more than 
just an online source 


At the Centre we provide: 


e B&B style accommodation and evening meals 
e Telescopes up to 16 inch e Short astronomy courses 
We are a Skywatcher and Celestron dealer 


Prices from only £33 pppn. Children welcome. 
To book contact Mike Alexander: Craiglemine Cottage, Glasserton, Wigtownshire, 
Scotland DG8 8NE ¢ €F 01988 500594 e enquiries@gallowayastro.com 


www.gallowayastro.com 


S 


www.BinocularHouse.com 


for discounted telescopes and 
binoculars. Please visit @~""""my 
our website or call for ti 
information or further | 
advice on your next osfeeg | 
astronomy purchase. “®e_" 


The Arden Centre 
Little Alne, Wootton Wawen 
Warwickshire B95 6HW 
Tel. 01789-488880 


Z 
é 
Z 
aa 


Telescope Service 
any make! any age! 


Over time, your telescope will benefit from a 
General Service. We offer you the opportunity 
to help you look after your telescope, regardless 
of it’s make or age and keep it in tip-top 
condition. There are many telescopes on the 
market but all will perform 


much better with regular I, 


\®) 
ORION optics uk 


tech enquiries: john@orionoptics.co.uk 


Telephone 01782 614200 


service and 
maintenance. 


“2~ See our website 


for full details 


All © 
mechanics 
and 


optics 
checked crn 


WWw_Orionoptics.co.uk 


FIND THE TELESCOPE SERVICE LINK ON ALL PAGES 
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. . . _ 
a 
Glittering ball of stars M92, 
often overlooked in favour of its 
glitzier neighbour M13, is in our 
rundown of the most stunning 
. 

globular clusters to observe 
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OrlOUS 
GLUBULARS 


From fuzzy blobs to star cities, Paul Money takes 
us ona tour of 19 of the best globular clusters 
to observe In this seasons night skies 


uzzy blobs - that’s often what new 

stargazers viewing a globular cluster 

think when they spot their first one. It’s 

true that these concentrations of ancient 

stars, ranging in number from tens of 

thousands to millions, can be a bit lacking 
in their visual impact with smaller instruments, not 
quite resembling the stunning images you'll regularly 
see online or in our Gallery pages. Yet, with care, 
a little more aperture, and yes, by capturing the 
objects with an astrophoto, a globular cluster’s own 
‘personality’ — the detail that makes them interesting 
and enjoyable to view — shines through. 


All about globulars 

You could argue that the first globular cluster seen 
was Omega Centauri, listed by Johann Bayer in 
his Uranometria in 1603. But that very designation 
belies the fact it was visible to the naked eye and 
considered a star. The first globular defined as a 
‘nebula’ was accidentally discovered by the German 
amateur astronomer Abraham lhle in 1665, one we 
now know as M22 in Sagittarius. More were quickly 
discovered, but their nature was still not properly 
understood. They were still described as nebulous 
patches or round spots of cloud until 1764, when 
Charles Messier resolved stars in M4. 

William Herschel coined the term ‘globular cluster’ 
in 1786, when he found he could resolve the objects 
into clouds of stars. Herschel’s revelation may stem 
not just from his visual acuity but from the growing 
apertures of the instruments at his disposal, mainly 
reflectors he produced himself. 

Globulars form a halo around the Milky Way, 
centred on one side of the sky, close to the 
Sagittarius-Scorpius border. Observing them, Harlow 


Shapley used a type of variable star known as RR 
Lyrae stars to estimate their distances in 1914. Then, 
noting the clusters’ distribution in 1918, he established 
a startling and vastly larger size for the Milky Way 
than was commonly accepted, along with the 
conclusion that the galactic centre lay in Sagittarius. 

Today, globular clusters have been observed 
around all types of galaxies. Their origin is still up for 
debate, though one theory is that they formed in 
areas where the interstellar medium was particularly 
concentrated at an early epoch of the Universe. 
Sometimes even older than the galaxy they surround, 
their stars are typically ‘metal poor’, or lacking 
elements heavier than hydrogen and helium. To date, 
it is thought that globulars are not environments 
suitable for planetary formation, due to the lack of 
these elemental building blocks and the density of 
stars within them. 

Despite their reputation as mere fuzzy blobs, 
globular clusters can range from tight, condensed 
cores to more loosely confined spheres of stars. 

They can be slightly flattened, have outer halos 

of fainter stars, curved trails of stars, coloured 
stars and dark features, which can be seen visually 
and photographically. 

Globular clusters are enchanting objects if 
examined carefully with larger apertures. So come 
with us as we explore 15 of the most rewarding of 
these ‘star cities’ to observe in early autumn skies. > 


Paul Money is an astronomy 
writer and broadcaster, 

and the reviews editor of 
BBC Sky at Night Magazine 
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1. Messier 3 


Catalogue number: NGC 5272 

Constellation: Canes Venatici 

Magnitude: +6.3 

Minimum equipment: 6-inch reflector; 3-inch refractor 

M3 is one of the most scientifically studied of all globular clusters 
as it is unusual in being more metal-rich than most. In binoculars 
it is a hazy patch, while 4-inch refractors or 6-inch reflectors begin 


FRANZ KLAUSER/CCDGUIDECOM, GUNTER KERSCHHUBER/CCDGUIDECOM, DANIEL VERSCHATSE/ 


CCDGUIDECOM, BERNHARD HUBL/ CCDGUIDECOM X 4, CHART BY PETE LAWRENCE 


3. Messier 10 


Catalogue number: NGC 6254 
Constellation: Ophiuchus 
Magnitude: +6.6 

Minimum equipment: 6-inch reflector; 
3-inch refractor 

From a dark-sky site, M10 is an easy 


2.Rose 
Cluster 


close to the magnitude +4.8 star 30 
Ophiuchi, which is distinctly orange and 
hard to miss. M10 is round and brightens 
gradually towards its core, which some 
observers suggest looks pear-shaped. 


Catalogue number: M5, NGC 5904 
Constellation: Serpens 

Magnitude: +5.6 

Minimum equipment: 6-inch 
reflector; 3-inch refractor 

M5 is technically a naked-eye object 
at magnitude +5.6 but it does require 
good vision and dark skies to see. It 
can be found close to the magnitude 
+5.0, naked-eye star 5 Serpentis, so 

if you can see a small ‘cloud’ next to 
this star, then you have it. In larger 
apertures, such as an 8-inch reflector, 
M5 has a compact core that is quite 
bright and has notable trails of stars 
that seem to curve and stream 

away from the centre, viewable with 
averted vision. 


Catalogue number: M12, 
NGC 6218 

Constellation: Ophiuchus 
Magnitude: +6.7 
Minimum equipment: 
6-inch reflector; 

3-inch refractor 

The Gumball is 
marginally fainter than 
its nearby companion 
M10 but that doesn't 
make it hard to find. This 
globular, M10 and 30 Ophiuchi 


5. Messier 14 


Catalogue number: NGC 6402 
Constellation: Ophiuchus 
Magnitude: +7.6 

Minimum equipment: 8-inch reflector; 
4-inch refractor 

M14 is sometimes overlooked, yet it is a 
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binocular target with a nearby companion 
globular, M12, the Gumball. M10 is located 


to show some of its stars. You may note that there is a central 
concentration and a hazy outer region, with the cluster standing 
out as lying inside a triangle of stars. Indeed the presence of the 
cluster turns the triangle into a ‘Y’. To locate M3, take a line from 
Arcturus in Bodtes and extend it to Cor Caroli in Canes Venatici. 
M3 is just short of halfway between the two stars. 


Averted vision helps to bring out a faint 

halo of stars surrounding the core, while 
larger telescopes hint at a couple of star 
trails extending away from it. 


4. Gumball Globular Cluster 


can all be seen in the same 
10x50 binocular field of view. 
M12 and M10 both lie at 
a similar distance from 
us and are genuine 
neighbours in space. 
An 8-inch reflector 
begins to resolve the 
Gumball as a loose 
core surrounded by a 
hazy halo of stars. With 
larger apertures, a dark 
V-like shape cuts into the core. 


rewarding object. Find it with the help 
of the triangle shape it forms with 

Beta (8) Ophiuchi, Cebalrai and Nu 

(v) Ophiuchi. M14 is the apex pointing 
towards M10. It is smaller than M10 and 
fainter, but quite compact. With greater 
magnification and aperture, a faint 
outer halo of stars comes into view. 
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A Where to find our 15 glorious globular clusters in early autumn skies. The chart shows the view at 22:00 BST (21:00 UT) on 15 September 


ve, a, Seta , 
D 
6. Messier 9 
Catalogue number: NGC 6333 
Constellation: Ophiuchus 
Magnitude: +7.8 
Minimum equipment: 8-inch reflector; 4-inch refractor 
M9 is an oddball of a globular cluster - small and compact, 
yet dimmer than you might expect. Like M14, this could 
be due to several dark clouds in the vicinity that may be 
supressing the light of the cluster. There is little in the way of 
remarkable features here, but stick with it as larger apertures 


hint at a slightly oval core with a couple of curved stellar 
lines extending out from its edge. 


7. Great Globular Cluster 


Catalogue number: M13, NGC 6205 

Constellation: Hercules 

Magnitude: +5.8 

Minimum equipment: 6-inch reflector; 3-inch refractor 
Probably the best-known globular in the Messier Catalogue, 


M13 is easy to locate between the two main stars forming the 
western side of the ‘Keystone’ of Hercules, Eta (yn) and Zeta (€) 
Herculis, with two 7th-magnitude stars flanking 
it. Keen naked-eye observers may 

spot it under good dark skies, 

while binoculars will 

show a bright hazy 

glow. With larger- 

aperture telescopes 

and more 

magnification 

M13 becomes 

alive with stars 

that can be 

resolved right 

to the core, 

making this 

one of the 

most attractive 

globulars in 

the Northern 

Hemisphere sky. 

Look out for the 

dark ‘propeller’ feature, 

as well as several curves 

of stars that really bring 

it to life. > 


September 2022 BBC Sky at Night Magazine 63 


8. Messier 92 


Catalogue number: NGC 6341 

Constellation: Hercules 

Magnitude: +6.5 

Minimum equipment: 6-inch reflector; 

3-inch refractor 

M92 gets overshadowed by its brighter, flashier 
neighbour, M13, but don't let that put you off. If it 
were anywhere else it would be a showpiece. To find 
it, take a line from Eta (y) to lota () Herculis and you 
will find this fuzzy blob awaiting discovery. It is a little 
more compact than M13 and, to some observers, 

a little extended in the north-south axis. Its fainter 
outer halo also has a slightly asymmetric shape. 


11. Great 
Sagittarius 
Cluster 


Catalogue number: M22, NGC 6656 
Constellation: Sagittarius 
Magnitude: +5.2 

Minimum equipment: 6-inch reflector; 
3-inch refractor 

Northeast of Lambda (A) Sagittarii, this 
globular is the closest to Earth and the 


9. Messier 56 


Catalogue number: NGC 6779 
Constellation: Lyra 

Magnitude: +8.4 

Minimum equipment: 8-inch reflector; 
4-inch refractor 

M56 is another of the less visited 
globulars, a result of its proximity to the 
Ring Nebula, M57, which lies nearby. M56 


10. Messier 71 


Catalogue number: NGC 6838 
Constellation: Sagitta 

Magnitude: +8.2 

Minimum equipment: 8-inch 
reflector; 4-inch refractor 

M71 is easy to find, midway between 
Delta (8) and Gamma (y) Sagittae. For 
several years it was debated whether 


can be found on a line from Gamma 

(y) Lyrae to Albireo, Beta (8) Cygni. It 

is a softly glowing haze that isn't very 
compact at all, yet the few brightish stars 
scattered across its disc add to its charm. 
Its shape is quite asymmetric and its core 
is not a particularly strong component, 
but there are hints of stellar streams 


it is a dense open cluster or loose 
globular cluster. The debate has been 
settled in favour of it being a globular, 
relatively close to us in space. 
Because of its looseness, there is no 
dense core apparent, but star trails 
and dark lines do seem evident. M71's 
overall shape resembles a ‘Y’. 


brightest on our list. Only the Southern 
Hemisphere’s Omega Centauri and 47 
Tucanae are brighter. If it was higher in the 
sky for Northern Hemisphere viewers, M22 
might top our rankings. A glorious globe of 
stars that binoculars reveal as a nebula, it 
becomes starry in 6-inch scopes. Slightly 
oval with a faint outer halo, a dark lane 
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racing away from the centre. through the core adds to its splendour. 


a nearby neighbour, in this case M22. 

It lies just northwest of Lambda (A) 
Sagittarii, and so all three objects can 

be seen together in the same binocular 
view. M28 has a compact core with a faint 
halo and can appear slightly elongated. 
Indeed in his book The Messier Album, 
astronomer John Mallas describes it as 
“looking like a cucumber.’ 


12. Messier 28 


Catalogue number: NGC 6626 
Constellation: Sagittarius 

Magnitude: +6.9 

Minimum equipment: 8-inch reflector; 
A-inch refractor 

M28 is another of those underappreciated 
globulars that has been overshadowed by 
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13. Jellyfish 
Cluster 


Catalogue number: M30, NGC 7099 
Constellation: Capricornus 
Magnitude: +7.2 

Minimum equipment: 8-inch reflector; 
4-inch refractor 

The Jellyfish lies close to the star 

41 Capricorni and on a line with Zeta 

(C) Capricorni. It is in a retrograde orbit 
about the inner halo of the Milky Way 
and is undergoing core collapse. Some 
indications suggest it was not formed in 
our Galaxy but may be captured from a 
satellite galaxy. It has a very compact 
core with a halo and needs moderate to 
large apertures to resolve its stars. 


14. Messier 2 


Catalogue number: NGC 7089 
Constellation: Aquarius 
Magnitude: +6.6 

Minimum equipment: 6-inch 
reflector; 3-inch refractor 

M2 lies almost a third of the way 
between Beta (f) Aquarii and Epsilon 
(e) Pegasi and is easily visible in 
binoculars as a smudge of light. 

It appears dense with a fainter halo 
and a 10th-magnitude star to its 
northeast. An interesting feature 
of M2 is a dark lane or line curving 
through the outer part of the core 
to the northeast, which is visible to 
both visual observers and imagers. 
A regular watch of this globular 
cluster will reveal the varying 
brightness of a prominent RR Lyrae 
star, which fluctuates from mag. +12.5 
to +14.0 over a period of 11 days. It 
is located on M2's eastern side, just 
north of the centre. 


15. Great Pegasus Cluster 


Catalogue number: M15, NGC 7078 

Constellation: Pegasus 

Magnitude: +6.3 

Minimum equipment: 6-inch reflector; 3-inch refractor 

M15 can be found as a fuzzy blob 4° to the northwest of Epsilon (e) Pegasi and appears 
as an impressive smudge in binoculars. Larger-aperture scopes show it as quite dense 
and brightening rapidly towards the centre, with an uneven faint halo surrounding it. 
On the northeast edge of the core there is a dark patch and a further test of observing 
skills lies in resolving the faint, spidery ‘arms’ of stars that stretch out from the centre. 
M15 has over 100 variable stars, which are mainly RR Lyrae variables, and one faint 
planetary nebula, Pease 1, which is a challenge for large-aperture instruments. 

See our Deep-Sky Tour on page 56 for more on M15 and Pease 1. g 
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Follow our steps to 
make a captivating 
mini-movie of Jupiter 
and the motion 
of its moons 


s Jupiter begins to 
get higher in the sky 
as seen from the UK, 
its imaging potential 
continually improves. 
By photographing the 
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UPI 


Transform your images of the gas giant Into an 
awe-inspiring animation of its swirling storms and 
marvellous moons. Pete Lawrence shows you how 


planet with a high-frame-rate camera, 

it's possible to record the state of the 

gas giant’s atmosphere. But you can 

also stitch together sequences of these 
images, creating animations showing how 
the planet rotates. These can be used 


to clarify atmospheric details as they 
turn with the planet, or reveal the orbital 
dance of the four bright Galilean moons. 
In this article we look at the techniques to 
make your own Jovian animations, from 
capture through to the final build. 


SE 


S 


SW 


4 The altitude of Jupiter is an important factor in how clear a view you'll get, with lower altitudes generally giving the worst view 


Capturing 
your images 


A little planning will ensure you 
capture the best images to animate 


Jupiter is at its best when the atmosphere it's 
viewed through is stable. Atmospheric stability is 
affected by the weather, altitude of the object and 
the presence of the jetstream. You can determine 
when the most promising conditions are due from 
meteorological forecasts. Active fronts and deep 
low-pressure systems tend to cause instability, while 
high pressure tends to produce the most stable 
conditions. Weather dominated by high pressure 
with an absence of an overhead jetstream typically 
produces the best conditions, and websites such as 
Netweather provide jetstream forecasts for this: 
www.netweather.tv/charts-and-data/jetstream. 
It is when Jupiter is positioned due south that 
it’s highest in the sky and above the thickest, most 
turbulent part of the atmosphere. If you work out 
how long you want to image for, you can time your 
session so the planet is due south at the mid-point. 
Jupiter moves a fair bit over a long session, so make 
sure it won't disappear behind any foreground objects. 
‘Still imaging’ - taking a single frame of a target 
- tends to produce poor results with planets. A stills 
camera, such asa DSLR, captures a snapshot, frozen 
in time, which is typically heavily distorted by the 
atmosphere. ‘Lucky imaging’ is a better solution: 
taking many images in quick succession, harvesting 
the best and combining them into a single image. 
Often resulting in thousands of images, the results 
are analysed and organised by quality, aligned and 
averaged to reduce noise. Known as registration- 
stacking, this laborious process is largely automated 
by freeware programs such as RegiStax (www. 
astronomie.be/registax) and AutoStakkert! (www. 
autostakkert.com). The final image these generate 
should be robust enough for post-capture tweaking. 


A still image records the 
planet frozen in time, 
distorted by the atmosphere 


Lucky imaging averages 
many still images to produce 
a sharper, less distorted picture 


a Lucky imaging requires effort, but the results are often significantly better 


“ecee 


R1+G1+B1 G1+B1+R2 B1+R2+G2 


R2+G2+B2 


28 


G2+B2+R3 


Low-altitude bright targets suffer from chromatic 
dispersion, creating colour fringes around their 
north and south edges. With a colour camera, an 
atmospheric dispersion corrector can reduce this, 
and a filtered mono camera can diminish the problem 
too. Capturing individual red (R), green (G) and blue (B) 
frames is an excellent way to get high-quality results. 
Taking multiple filter sequences means you have a 
choice of frames to combine. For example, by taking 
two RGB sequences you can create an image with the 
RGB from the first set, but also an image with R from 
the second set, and G and B from the first, and so on. 
An infrared-sensitive camera with an IR-pass filter will 
produce high-contrast results that will animate well, 
and wavelengths at the red end of the spectrum tend 
to be less affected by atmospheric instability. > 


4 Once one RGB 
set has been 
completed, each 
subsequent filtered 
capture can be used 
to complete a new 
full-colour image 
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Jupiter's four bright 
Galilean moons appear 
ina line, shining like stars 
near to the planet 


Dance of the moons 


The oscillating orbits of the Galilean moons 


make for an eye-catching video 


Ganymede © 


Callisto 


4 How long it takes each Galilean moon to travel the apparent diameter of 
Jupiter, based on their orbits when closest to Earth. For the positions of each 
moon throughout this month, see our chart in the Sky Guide, page 49 


Jupiter's four largest, Galilean moons, lo, Europa, 
Ganymede and Callisto, are bright enough to be 
recorded with a conventional stills camera. With a 
large enough image scale, they can be shown clearly 
as separate entities to the planet and, over time, their 
movement around Jupiter can be recorded. 

There are several ways to accomplish this. One is 
to ignore the planet's disc entirely and simply adjust 
the exposure so the moons record as bright points of 
light. It pays to maintain a reasonably short exposure 
time here: too long an exposure can produce 
issues such as each moon ‘dot’ ‘wiggling’ at high 
frequency, due to instabilities in our atmosphere. If 
the telescope’s mount isn't accurately polar-aligned, 
extended exposures will also result in the moons 
appearing as short lines rather than points. 

Lucky imaging can help overcome many of the 
vagaries introduced by our unstable atmosphere. If 
imaging simply to record a moon as a bright dot, you 
may still end up with a moon's image looking larger 
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than it should, but it'll be tighter than it would be 
using a stills camera with a long exposure. 

The Galilean moons orbit Jupiter at different 
periods according to their distance from the planet. 
Innermost lo takes 1.8 Earth days, Europa 3.6 
days, Ganymede 7.2 days and Callisto 16.7 days. 
Consequently, the fastest movement across the sky 
will be shown by lo. 

To create an animation sequence, determine how 
you want to image the moons: bright, or properly 
exposed. If you're just starting out, go for the bright 
option, adjusting your camera settings to record 
an over-exposed point of light. Then decide on the 
frequency of shots. If you're a novice, try to record a 
shot or frame sequence every 15 minutes, shortening 
the gap once you've become more accustomed to 
building animations. For high-frame-rate captures, 
try to keep your individual capture lengths to no more 
than 60 seconds. 

You'll also need a point of reference for the final 
animation build, Jupiter being the obvious choice. 

If you intend to over-expose Jupiter, try to limit the 
over-exposure so you can still determine where the 
planet's edge is in each frame. This isn't an issue if 
you intend to capture the moon frames against a 
properly exposed planet. 

As you get more comfortable creating moon 
animations, you can adjust the period between 
captures, or change the image scale to create 
interesting compositions. 


Imaging frame 


Animation reference 
(Jupiter's limb) 


4 In this extreme close-up example, Jupiter's edge will be the reference point 
for the final animation. Typically, the whole of Jupiter would be in frame 


With good seeing, there's 


amazing detail to capture in 
the gas giant's constantly 
changing atmosphere 


A planet in motion 


In video, the rapid spin and swirling 
air currents of Jupiter come 
dramatically to life 


The banded atmosphere of Jupiter, full of ever- 
changing detail, is an amazing sight to observe and 
image with a medium to large aperture reflector of 
6 inches (150mm) upwards. Some features, such as 
the Great Red Spot, are large and obvious to see, 
while others may be subtle, appearing like small areas 
of noise on single still images. This is where animation 
really comes into its own. In an animated sequence, 
disc noise disappears between frames, while real 
features persist and rotate with the planet. 

There is some motion within Jupiter's 
atmosphere, but this is hard to see unless 
you're using special techniques. For 
example, with careful planning and luck 
with the weather, it should be possible 
to take an image of Jupiter at the 
same longitude over many rotations. 
Animating these will then reveal 
atmospheric features drifting and 
developing over time. 

Typically Jovian animations are 


< Transiting moons and their shadows 
make great animation subjects. Here 
lo shines bright through an infrared- 
pass filter, the moon clearly standing 
out against Jupiter's disc 


With each rotation taking less 
than 10 hours, the results can be 
quite spectacular. 


done with frames recorded at regular 
intervals over an extended time of 
many minutes or hours. These sequence 
animations use the planet's limb as the 
anchor reference, the result showing how the 
features come and go as Jupiter rotates on its axis. 


To capture images for an animation, 
a polar-aligned tracking equatorial 
mount is highly recommended. As well 

as keeping the planet in position on the 
camera sensor chip, this removes the need 

for post-capture orientation adjustment, as each 


image will have the same orientation. 

As was the case with the moon animation, 
carefully consider what the capture frequency should 
be. Bear in mind high-frame-rate captures typically 
require 30 to 60 seconds to record. A sequence 
of, for example, 50 seconds capturing the frames, 
then waiting 10 seconds, followed by another 50 
seconds of capture and 10 seconds of waiting, will 
produce a very smooth animation but will also be 
labour-intensive. 

Longer intervals between captures take the 
pressure off, but the final animation won't be as 


smooth. Longer gaps also have the advantage of less 
data to handle and less post-capture processing to 
do. It's your choice, but we'd recommend looking at a 
starting figure of 10 minutes between frames. 

The shadows cast by transiting moons make for 
particularly striking animations, providing good 


motion and image contrast with the steadily rotating 
Jovian globe. Moons involved in other events 

make excellent targets too. For example, consider 
animating a moon moving behind (occultation 
disappearance) or being revealed by (occultation 
reappearance) Jupiter's globe. Alternatively, a moon 


First image +1 rotation +10 rotations 


+50 rotations +100 rotations +200 rotations 


For features between +7 and -7 degrees of latitude, 
1 rotation = 9h 50m 30.0s (System 1) 
For features outside of this range, 
1 rotation = 9h 55m 40.6s (System Il) 


4 By animating frames taken a specific number of rotations apart, you can being hidden (eclipse disappearance) or revealed 
reveal the movement of features such as cloud bands, spots and storms in (eclipse reappearance) by Jupiter's shadow can make 
Jupiter’s atmosphere, and show how they change and evolve over time for a dramatic sight through larger apertures. > 
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Building the animation 


Free software and a little experimentation are all you need to create your animation 
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Step1 

Once you have a set of high-frame-rate capture sequences, it's 
recommended to make sure that their file names have the date 
and time within them. If not, consider prefixing them with the 
correct date and time in the format ‘YYYYMMDD_hhmmss’. 
Once ready, drag them into AutoStakkert! for processing. 


Help 


24% Stack Options 
MS OTF Opnc | Orn 


Number of frames to stack: 


(_) Normalize Stack 70% %% 
© Sharpened 


Step3 

Once done, under ‘Stack options’ set one of the ‘Frame 
percentage to stack’ values to 30. This means that 30 per cent 
of the input frames will be used. You can experiment with other 
values as you please. There are four settings that can be loaded 
and a further four for the specific number of frames to be used. 
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You'll need to set the processing steps for the first image, and 
then subsequent images will be processed the same way. 
AutoStakkert!’s interface may look a bit daunting, but the basic 
method of use is quite straightforward. Once you've dragged in 
your frames, click ‘Analyse’ and let the program run. 


Step 4 

In the ‘Frame View’ window, select an appropriate alignment 
point size (try 48 if you're not sure), click ‘Place AP grid’, ensuring 
that the ensuing set of alignment point markers select only the 
planet. If not, you may have to adjust the ‘Min bright’ value and 
re-click ‘Place AP grid’. 
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Advanced Settings 
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Drizzie o 
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Step5 

Once done, press ‘Stack’ in the main 
program window. Let the program process 
all of the sequence files. If you choose to 
tweak the results, for example sharpening 
them using RegiStax, make sure you apply 
the same processes to each one. 
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Step6 


Using the freeware PIPP application (sites. 


google.com/site/astropipp), drag the 
still frames generated by AutoStakkert! 
into the main PIPP window. A dialogue will 
normally appear stating that Join mode’ 
has been activated. Click ‘Okay’. 
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Steps 


Select the ‘Animation options’ tab, then ‘Play all frames in 
forward order’. Under ‘Output options’, select the desired output 
format, eg animated GIF. Select the output folder. Select ‘Loop 
frames repeatedly’ and set an appropriate frame rate. If you get 
this wrong, just choose a different value and re-process. 


Creating an animation of Jupiter isn't that 
much harder than generating a single 
image, it's just more processing-intensive, 
requiring steps that you'll need to repeat 
several times. Once you've built your 

first animation, the results will hopefully 
encourage you to have another go. 
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Step7 


PIPP has many options that can be set 
and it's left to you to experiment with 
those not mentioned here. The base 
images are left untouched, and the worst 
it will do is fill up your hard drive, so feel 
free to experiment. 


Cancel Processing 
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Step 9 


Don't be afraid to experiment, perhaps 
refining your technique to produce 

a smoother result. With Jupiter now 
climbing higher in UK skies and 
approaching its best appearance for the 
year, this is a great time to start producing 
your own Jovian movies. &A 


— 


COMPLETE 


File 1 of 9 


Finally, select the ‘Do processing’ tab and click ‘Start processing’. 
Your output file will be created and stored in the selected output 
folder. It’s that simple. If it’s not right, adjust the appropriate 
setting within PIPP and re-process. By just tweaking the settings 
you can make a huge difference to your end result. 


Pete Lawrence is an 
expert astro-imager 
and a presenter on 
The Sky at Night 
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The fundamentals of astronomy for beginners 


CAPLAINER 


Mae Jemison 


Ezzy Pearson celebrates the 30th anniversary of the first Black woman flying In space 


hen Mae Jemison 
was 12 years old, 
she watched 
enraptured as Neil 
Armstrong took 
his first steps 

across the surface of the Moon during the 

Apollo landing. But there was one thing 

that upset her: none of the people being 

sent into space looked like her. Later in 

life, she would be the one to change 

that. Thirty years ago this month, on 

12 September 1992, Jemison became 

the first Black woman to fly in space. 

“As a little girl growing up on the south 
side of Chicago in the ‘60s | always knew 
| was going to be in space,” Jemison said 
in a 2013 speech at Duke University. 

There was, however, one Black female 
space-farer Jemison could turn to as a 
role model in her youth, albeit a fictional 
one: Star Trek's Lieutenant Nyota Uhura, 
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played by Nichelle Nichols. Encouraged 
by her example, Jemison pursued the 
sciences, eventually attaining her medical 
degree in 1981. 

During her early career, Jemison served 
as a general practitioner, conducted relief 
work throughout Africa with the Peace 
Corps, helped research vaccines with the 
Centre for Disease Control and, somehow, 
also found time to learn Russian, 
Japanese and Swahili. Then in 1985, Sally 
Ride became the first American woman 
to fly in space, rekindling Jemison's 
long-held dreams. 

“| picked up the phone. | called down to 
Johnson Space Center. | said ‘I would like 
to be an astronaut’. They didn’t laugh! 
| turned in the application,” Jemison told 
the website The Mary Sue in 2018. 

In 1987, 2,000 people applied to join 
NASA’s Astronaut Group 12. Fifteen were 
accepted, including Jemison. After 


An iaccomplished.engineer and 
doctor, Jemisonflew aboard 
Space Shuttle Endeavour in 
September 1992 


completing her training, in 1989 she was 
assigned to STS-47, a joint mission with 
the Japanese space agency on which she 
would conduct a myriad of materials and 
life science experiments alongside her 
fellow astronauts. 


A dream realised 

After a three-year wait, Jemison finally 
achieved her dream on 12 September 1992 
when the Space Shuttle Endeavour 
blasted off on mission STS-47. She spent 
eight days in space, orbiting Earth 127 
times. As a nod to the woman who 
inspired her, Jemison would open 
communications every shift by repeating 
Uhura's signature phrase, “Hailing 
frequencies open”. 

Keen to represent people who hadn't 
been seen in space before, she brought 
several artefacts with her including a 
statue from the women's society of Bundu 


Nichelle Nichols and NASA 


The actress helped convince the world that everyone had a place at NASA 


In 1977, NASA reopened 
astronaut training for the 
first time since 1969, to find 
the dozens of crew members 
needed for the upcoming 
Space Shuttle programme. 
But there was one problem: 
despite now accepting 
applications from women 
and from people of colour, 
the years of being shut out 
of NASA were discouraging 
them from applying. 

With a few months left 
before applications closed, 
NASA joined forces with 
the most famous Black 
female astronaut of the day: 
Star Trek’s Lieutenant Uhura herself, 
Nichelle Nichols. The actress was well 
aware of her place as a role model, 
having been told by Martin Luther King 


NASA's 1977 
recruitment film 
featuring the 

Star Trek star . | ‘ 


“The science specialist 

logged over 190 hours 
on STS-47, her first 
and only mission 


Dartmouth College and 
Cornell University. 
Jemison’s space 
journey came full 
circle in 1993 when 
LeVar Burton, the 
actor who played 
Geordi La Forge 
on Star Trek: The 
Next Generation, 
discovered that 
Jemison was a fan of 
the show and invited her 
to appear. She played 
Lieutenant Palmer in a 
cameo appearance in 
the episode Second 


in West Africa and a pennant from the 
first African American sorority, Alpha 
Kappa Alpha. 

She returned to Earth on 20 September, 
completing what would be her only flight. 
In 1993 she left NASA but continued to 
advocate for science education, 
particularly among minority students. 
Since then she has founded the Jemison 
Group Inc, which investigates the social 
and cultural impacts of technological 
advancements, and the Dorothy Jemison 
Foundation for Excellence (named after 


Jr about its importance. She had already 
begun advocating for more diversity in 
the space sector, but by joining forces 
with NASA she was able to conduct a 


her mother) which helps children to 
develop ‘personal excellence’, as well 
as taking professorships at 


campaign tour across the 
US, convincing potential 
astronauts that not only 

did the agency now accept 
people of colour and women, 
but that they were alsoa 
welcome and needed part of 
space exploration. 

The initiative paid off. 
NASA’s 35-member astronaut 
class of 1978 contained 
the first female astronaut 
(Sally Ride), the first African 
American astronaut (Guion 
Bluford) and the first 
Asian American astronaut 
(Ellison Onizuka). Nichols 
continued to help recruit 
new astronauts into the late 1980s and 
has been credited as an inspiration by 
dozens of astronauts, scientists and 
administrators, including Mae Jemison. 


Chances, the first real 
astronaut to appear 
on the show. 

Two decades later, 
in 2012, she took on 
the task of ensuring 
the future portrayed 
on Star Trek becomes 
a reality, when her 
foundation was 
awarded the 100 Year 
Starship project, an 
initiative to push 
forward the progress 
of human spaceflight 
to another star within the next 100 years. 

“We need to make sure we're using the 

full wealth of human talent: across 
ethnicity, across gender, across 
geography, across 
disciplines,” Jemison 
said to PBS's Nova 
programme in 2015. 
“All the capabilities 
=~ that are needed for 

a successful journey 

to another star system 

by humans, are all 
the capabilities that 
we need to sustain 
ourselves as humans on this 
planet. And so we believe 
pursuing an extraordinary 
tomorrow creates a better 
world today.” a7) 


fe. : Appearing on Star Trek, 
the show that inspired her, 


4 In Spacelab-J, where her 
research ranged from frog 
fertility to motion sickness 
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Practical astronomy projects for every level of expertise 


DIY As TRUNUMY 


HOw to BUI 


da sunbed binocu 


at MOUNT 


Enjoy comfy, hands-free viewing with this attachment for your garden lounger 


With your DIY mount 
taking the strain, you're 
free to make notes or 
sketch your target 


ith this mount to hold a pair 
of binoculars to your sunbed, 
you'll be able to relax your 
arms while looking at the sky 
and keep your target steady 
in the field of view. The design 


allows you to angle the binoculars up and down and 
side to side, and because it’s mounted on the lounger 
it doesn't take up space on the ground. You can sit 
side by side with someone else too. 

The parallelogram mechanism means binoculars 
can be brought close to the eyes of both taller and 
shorter observers. You can even swap places while 
retaining your aim towards the target area of sky. 

The simple mounting ‘beam’ on which the 
mechanism is fixed can be modified to suit a variety 
of loungers. We added three short wooden pieces to 
ours. One has a nylon screw which presses against 
the back of our lounger to steady everything. By 
adding short lengths of wood in the right place it 
should be possible for the beam to be steadied 
against the frame of any design of lounger. For extra 
security and peace of mind, you may wish to use a 
clamp or bungees to fix the beam on tight. 


We chose softwood strips to make our mechanism. 


Once you have used the downloadable plan to mark 
out the lengths and hole positions, it’s a simple task 
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Mark Parrish 
is a bespoke 
designer based 
in West Sussex 


to cut and drill them. To maintain accuracy, we taped 
bundles of similar parts together before drilling so 
they came out identical. We rounded off the ends 
with a sanding machine for aesthetic reasons, but it 
is important to get the wooden elements smooth so 
they move freely. The length of the parts was worked 
out by trial and error and should apply to most 
situations. If your lounger differs greatly, however, 

you might need to adjust the length of the two arms 
which form the rear parallelogram (make them longer 
and drill several sets of holes to experiment with, then 
trim to length once you are happy). 

There are washers between all the wooden strips 
and the nuts, which pivot on the threaded rod. We 
used Nylock locking nuts when making the final 
assembly as these can be tightened to give just the 
right amount of friction. You need your mechanism 
to move smoothly but stay in position once set. To 
overcome some of the weight of the binoculars, we 
made up some elastic straps, which stretch between 
hooks that are screwed into the wooden parts. In use, 
we found the mount worked perfectly once adjusted. 

Observing without having to hold up even 
relatively light binoculars transformed our experience 
of asummer night's observing session. You can even 
make notes or sketches with your free hands - or sip 
a glass of wine! 


MORE ONLINE 


Download a plan and additional photos to help 
with your build. See page 5 for instructions 


What you'll need 


> Tools: ruler, compasses, pencil, small wood saw, junior hacksaw, 


drill and drill bits. 


> Timber: thin softwood strips of approximately 2,000mm total Length 
x 25mm wide x 15mm thick. Thicker softwood strip for the mounting 
beam: 600mm long x 48mm x 18mm. 


> Two small strips of stiff metal approximately 125mm x 25mm x 3mm. 
About 600mm of M6 threaded rod. M6 Nylock nuts and washers. 


> Astandard pair of binoculars (with a tripod screw fitting), 4 cup 
hooks, 0.5m of shock cord (elastic). Spray lacquer or varnish. 


Step by step 


z 2 
ie ° 2 
bend 


Step 1 


After marking out and cutting, you need to accurately drill the 
6mm holes. Taping parts and drilling together ensures they come 
out identical (but only if your drill is held vertically). The length 
of the wood is less important than getting identical hole spacing. 


Step 3 


A little experimentation is needed to fit the mounting beam to the 
lounger. We cut a 600mm strip of wood, and screwed/glued three 
smaller strips on it: two on the front, one on the back. You may 
need to modify this part of the design for your Lounger. 


Step 2 


It is important to get the wood smooth. We used a plane to achieve 
this, but sandpaper is a good method as well. This is to help the 
pivots work freely. You now need to cut your threaded rods and 
make a metal bracket for the binoculars. 


Step 4 


Carefully assemble the parts. We used normal nuts (not locking 
ones). Your binoculars should have a tripod mounting screw hole 
(usually under a cap) to which you can fix the metal bracket. 
Mount the assembly to the lounger and check. 


Step 5 


We disassembled at this stage and sprayed the wood with clear 
lacquer. This provides some protection and helps it to pivot. You 
may wish to paint yours. Reassemble when dry, including some 
glue/screws between mechanism uprights and mounting beam. 


Step 6 


To help resist some of the weight of the binoculars, we added 
elastic straps. We knotted these for the prototype, but once we 
got the lengths right, we made some Loops with whipping twine. 
These fitted to cup hooks screwed into the wood. 27) 
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ALL PICTURES: PETE LAWRENCE 


Take the perfect astrophoto with our step-by-step guide 


ASTRUPHUTUGRAPHY 


UAPTURE 


| unar occultations of planets 


How to image a far-from-easy Uranus disappearing behind the Moon on 14 September 


ccultations of the 
planets by the 
Moon aren't very 
common and 
when they 
happen, all 

fingers are crossed for clear skies. 

If the weather holds good for the 

lunar occultation of Uranus on 

14 September, there will be a lot of 

interest in the little planet, certainly 

more than it normally gets. 

Unlike the main planets closer to 
the Sun, Uranus appears dim, right 
on the threshold of naked-eye 
visibility. It's also rather distant and 
looks small even through a sizable 
telescope. This presents issues with 
visually observing the event as well 
as some awkward problems when 
trying to image it. 

These will be exacerbated by the 
fact that the start of the occultation will involve the 
Moon's bright limb passing in front of the planet. 
Setting up captures for Uranus will certainly over- 
expose the Moon, while exposing for the lunar surface 
may mean Uranus is lost from the shot altogether. 


Fix upon framing 
There are various imaging setups that can be used 
for this. First consider how you want to record the 
view: a wide field to cover the whole Moon or a riskier 
narrow field zoomed in on the planet? The latter isn’t 
that hard to organise for the disappearance event, 
but adds uncertainty in when Uranus reappears from 
behind the Moon's dark limb: here you'll need your 
best guess as to where the planet will reappear. 
Then there is the choice of whether to produce an 
image that is visually and scientifically accurate, or 
one that is an enhanced version of reality. The latter 
is perfectly acceptable as long as you state what you 
have done and the steps that led to the final image. 
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4 Choose how to 
showcase your 
results. This Saturn 
shot highlights 

the brightness 
difference between 
the planet and 

the Moon 


Pete Lawrence is an 
expert astro-imager 
and a presenter on 
The Sky at Night 


Better still, consider combining 
both techniques to show the 
scientific aspects together with 
an enhanced version to better 
show what's happening. 

This will entail performing the 
best capture of Uranus you can 
manage before the occultation, 
along with a separate capture 
optimised for the lunar surface. 
Ideally these should be taken 
around 30 minutes before or 
after the occultation. Or, to play 
it safe, both before and after the 
occultation — just to be sure! 

During the event, the 
emphasis should be on exposing 
for Uranus: disregard the 
appearance of the lunar surface, 
which will almost certainly be 
over-exposed. The purpose of 
this capture will be to provide 
accurate positional information for the event. If 
possible, when the planet and Moon are in the same 
shot, make a note of the settings for Uranus and 
reduce the exposure to take a quick image of the 
Moon. This will help you figure out just where Uranus 
is in respect to the features on the lunar surface. 

With a capture like this, practice makes perfect. If 
you get clear weather on any of the nights in the run 
up to the occultation, use them to practise imaging 
Uranus and the Moon so that on the night you'll know 
exactly what to do. But if something does go wrong, 
remember there's a similar event due to occur in the 
early evening of 5 December. 


Equipment: camera, telescope, polar-aligned 
equatorial tracking mount 


>| Send your images to: 
gallery@skyatnightmagazine.com 


Decide how to image the event. A wide field can show the whole 
Moon but Uranus, at 3.7 arcseconds across, will look like a star. 
Its disc will appear 1/500th the apparent size of the Moon’s 
1,834-arcsecond disc. A close-up shot that allows you to capture 
Uranus as a disc will only fit a small portion of the Moon. 


Uranus 001 


Load the over-exposed Moon shots into layers in a layer-based 
photo editor. Align them on the Moon’s edge. Set all but the bottom 
layer’s blend modes to lighten so Uranus shines through. Flatten, 
then add the correctly exposed Moon as a new layer, aligned on the 
bottom layer. Delete the sky around the correctly exposed Moon. 


For large image 
scale setups, 
consider doing an 
extended lunar 
mosaic of the limb 
region where 
Uranus will 
disappear. If time 
is short before the 
occultation, this 
can be done while 
Uranus is hidden 
or after. If i's done 
before, simply 
follow the mosaic 
capture with 
correctly exposed 
shots of Uranus at 
regular intervals to 
record its position, 
as described in 
step 2. 


Exposure: y 
Moon - correct 


* Exposure: 
Moon - over 
Uranus — correct 


Uranus - under 


Consider capturing the Moon correctly exposed in one shot. 
Then, increase exposure so that Uranus shows, preferably with a 
well-defined edge of the Moon. Note the camera settings. Take 
shots at regular intervals to show the relative position of Uranus 
next to the Moon both before and after the occultation. 


Correctly exposed 
for Uranus’s moons 


Correctly exposed 
for Uranus 


If you can make high-frame-rate captures at a large image scale, 
consider a multi-frame capture of Uranus before the occultation. 
With a mono camera, an IR-pass or long-pass filter (eg 610nm) 
may give a steadier result. Once the planet has been captured, 
consider increasing the exposure to try for Uranus’s moons. 


Lunar occultation of Uranus 
2022-09-14 


Example of how you 
might present your 
occultation image 


For the reappearance, reset the camera to the correct settings 
for Uranus (See step 2). If you have an equatorial tracking mount, 
stay centred on Uranus from disappearance until reappearance. 
When done, compose the positional shots (See step 3), adding 


9 


enhanced images of the Moon and Uranus as you have them. 27) 
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ALL PICTURES: MARTIN PUGH 


Expert processing tips to enhance your astrophotos 


APY Masterclass 


Cracking a smiley face In space 


The processing routines that created the galactic grin of NGC 1055 


nlike big and bold face-on spiral 
galaxies such as M101, the Pinwheel 
Galaxy and M33, the Triangulum Galaxy, 
NGC 1055 is an edge-on spiral galaxy. 
Located in the constellation Cetus, the 
Whale, at a distance of approximately 
52 million lightyears, its proximity to two bright stars 
lends itself to the nickname of ‘a smiley in space’. 
Described as a galaxy that has a prominent nuclear 
bulge crossed by a wide, knotty, dark lane of dust and 
gas, the immediate goal was to collect data in terms 
of both quality and quantity to be able to reveal 
these features in detail. Furthermore, a substantial 
quantity of data will largely suppress ‘noise’ when the 
data is combined, and this allows you to push the 
data further when processing. 
| collected more than the 22 hours of RGB and 
luminance data that went into the final image, but 
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4 A Smiley in Space, 
the final processed 
image that won 
Martin the APY nod 


Astronomy x 
Photographer 
of the Year 

Advice from a highly 


commended entrant in 
2021's awards 


LG 


Martin Pugh has 
previously won APY 
awards in 2009 and 
2012. Retired from 
the Navy, he runs his 
own remote astro- 
imaging business 
from his home in 
rural Australia 


those frames that did not pass my quality threshold 
were discarded. | have learned that including images 
with ‘fat’ stars has a direct impact on the quality of 
the final image. Luminance data is key. It is from this 
data that the eye perceives detail, so this was 
acquired when the galaxy was at its highest in the 
night sky and only the very best frames were used to 
resolve the knotty, dark lane of dust and gas. 


Boosting the bulge 
My processing goals using Photoshop were to 
enhance the nuclear bulge and overall colour of the 
galaxy and stars. Figure 1 (next page) is the result of 
combining the master RGB frames. Colour is looking 
good, but is somewhat underwhelming and in need 
of further enhancement. 

| duplicated the background to form a new layer 
then applied the ‘Match Colour’ filter and set the 


* 


Figure 1: Initially, the 
combined RGB frames 
were a little lacklustre 


Figure 2: Enhancing the overall colour, 
being careful not to oversaturate 


Figure 3: 
Improving the 
galaxy with the 
luminance data 


colour slider to 150. Next, | changed the blend mode 
of this new layer to ‘Colour’ then flattened and 
repeated until | was satisfied with the desired level of 
colour saturation. | then created a precise star 
selection and saved that as a new channel. The very 


Ie@TRA® 


4 Figure 4: The 
final, selective 
application 

of sharpened 
luminance 


J UUIGK TIP 


1. Apply the ‘Match Colour’ technique to the 
galaxy only, using a selection or mask. 


2. Be careful not to over-sharpen. Sharpen 
selectively and only on areas of high signal-to- 
noise ratio. 


3. Mild blurring of the stars helps to restore colour 
and smooths out pixelation. 


large stars were excluded as | prefer to deal with 
those separately. 

A ‘Reveal Selection Layer Mask’ was added to 
the star selection and treated to a mild 0.5 pixel 
Gaussian blur before applying the ‘Match Colour’ 
filter. This star layer was set to ‘Colour’ blend mode 
and then flattened. Again, this technique was 
repeated until my desired level of saturation was 
achieved. Using a layer mask ensured that | did not 
oversaturate the galaxy and add colour noise to the 
background (see Figure 2). 


Sharpening the dust lanes 

Next up was resolving and improving the dust lane, 
where the high-quality luminance data - captured 
separately — comes into play. | layered the sharpened 
luminance image on top of the colour image and set 
the luminosity blend mode opacity to 50 per cent. The 
two layers were then flattened and the whole image 
treated to just enough noise reduction to smooth out 
the noise added by the sharpened luminance. 

When adding luminance, the colour can become 
washed out, so to compensate | applied another 
iteration of ‘Match Colour’ but reduced the impact by 
lowering the opacity of the ‘Colour’ layer to 50 per 
cent. The sharpened luminance was then reapplied 
with the blend mode set to ‘Luminosity’ at 70 per 
cent opacity. On this occasion, however, | applied a 
‘Hide All’ layer mask and used the brush tool to reveal 
the sharpened galaxy only (see Figure 3). 

Then it was time to address the colour and size of 
the two large foreground stars. Here | used the 
‘Ellipse’ tool to draw a selection around the large 
yellow-white star. | feathered the selection by 
15 pixels so that any transitions in colour or texture 
were smooth. | then applied a curves adjustment, 
lowering the blue channel only to achieve a deeper 
yellow. While the selection was still active, | applied a 
two-pixel radius minimum filter (Filter > Other > 
Minimum) and set the ‘Preservation’ option to 
‘Roundness’. This reduced the size of the star, making 
it less prominent. | repeated this procedure on the 
blue-white star, but lowered the red channel in the 
curves adjustment (see Figure 4). 

Finally, | reloaded the star selection created earlier 
and applied a very small amount of unsharp masking 
to make them shine, producing the final image you 
see on the page opposite. J 
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Your best photos submitted to the magazine this month 


A gallery containing 
these and more 
of your images 


A Eta Carinae 


Taranjot Singh, Brisbane, Australia, 12 March 2022 


’ : “| started my lipment: ZWO ASI1600MM Pro camera, 
journey in deep-sky Askar FRA4O0 f/5.6 astrograph, Sky- 
photography from this nebula = Watcher EQ-6R Pro mount 
and shot it with my DSLR. The ure: Ha 60x 3) SII 40x 3) OIll 40x 3’ 

‘ss moment | saw the first image, tware: APP, PixInsight, Photoshop 
| felt something really amazing. Since then | 
wanted to photograph this target as well as t's top “Make sure that your 
possible. The only difficulty | had was the mount is polar- aligned accurately and well 
cloudy weather, so this photograph is the balanced with counterweights. This helps 
result of multiple sessions.” to track and frame your target more easily. 
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| check for sharpness every 10-15 images 
and adjust as necessary. Take calibration 
frames to remove all the unwanted 
artefacts, and stack and stretch the image 
carefully, keeping dynamic range in mind. 

| convert each stack into a starless version 
using StarNet++, as this helps to bring out 
the structure of the target. Don't be afraid to 
experiment with levels, curves, filters and 
noise removal in Photoshop.” 


A The Cygnus Wall 


Larry Byrge, Jacksonboro, Tennessee, USA, 29 May 2022 


Exposure: 72x 300” Software: DeepSkyStacker, Photoshop, Starnet++ 


Larry says: “This target is very hydrogen-rich, ideal for a multi-bandpass narrowband filter with my one-shot colour camera. 
It gave me an opportunity to try post-processing the data in the SHO colour palette.” 


Equipment: ZWO ASI294MC Pro camera, Explore Scientific ED102 refractor, Sky-Watcher EQ6-R mount 


<] The Sunin 
Hydrogen Alpha 


John Chumack, Dayton, Ohio, 
USA, 18 June 2022 


John says: “It is 
wonderful to see a 
very active Sun 
once again. There 
were nine active 
regions on the Sun on this day, 
along with many sunspots 

and a large filament stretching 
at least 370,100km. That's 
almost the distance from the 
Earth to the Moon.” 


Equipment: QHY5L-II CMOS 
camera, Lunt 60mm 50HA 
filtered solar telescope, Bisque 
MyT mount Exposure: 64ms, 
480 frames Software: RegiStax, 
Adobe RAW 
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/\ Shades of Betelgeuse 


Soumyadeep Mukherjee, Kolkata, India, 14 October 2021 
Soumyadeep says: “| wanted to bring science and art 
together in an image. One of the challenges was that | 
had no reference image to look at before creating this.” 
Equipment: Nikon D5600 DSLR, Sigma 150-600mm 
lens, tripod 

Exposure: ISO 1000 f/6.3, 258x 1/3”, 498x 1/6”, 1544x 1/8” 

Software: AutoStakkert!, Photoshop, Topaz DeNoise 
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<| The 
Pinwheel 
Galaxy 


Gary Opitz, 
Rochester, NY, USA, 
2, 3, 4, 8 June 2022 


Gary 

says: 

“| 

chose 

M101 
because it’s one of 
the most beautiful 
of all the iconic 
spiral galaxies. | was 
using a new camera 
with quite high 
resolution and I'm 
very happy with how 
it turned out.” 
Equipment: ZWO 
ASI2600MM Pro 
camera, TEC 140 f/7 
refractor, Orion Atlas 
EQ-G mount 
Exposure: 6h 
Software: PixInsight, 
Photoshop 


V The Eastern Veil Nebula 


Martin Bracken, Chelmsford, Essex, 13-17 June 2022 


Martin says: “This is one of my favourite targets. | had 
to use a dual-band filter due to a lack of astronomical 
’ darkness, and this highlights the hydrogen alpha (red) 
and oxygen (blue) elements in the clouds of ionised 
gas, giving rise to the intricate details in the structure.” 


Equipment: ZWO ASI294MC Pro camera, Sky-Watcher Esprit 1OOED 
refractor, Sky-Watcher HEQ5 Pro mount Exposure: 104x 300” 
Software: PixInsight, Photoshop 


<| The North 
America Nebula 


Christopher Kelly-Brown, 
Strabane, County Tyrone, 
31 May 2022 


Christopher 
says: “On the 
one clear 
; night in my 
= half-term 
holiday | imaged the striking 
North America Nebula. 
| wasn't sure how it was 
going to turn out, but there's 
an interesting balance 
between the nebula and the 
fainter dust. I’m very happy 
with the result!” 


Equipment: Nikon D5300 
DSLR, Soligor 135mm lens, 
Sky-Watcher Star 
Adventurer mount 
Exposure: 6x 60” 
Software: Siril, GIMP. 
Lightroom 


: Ny . 
‘-—. ‘ 


The Monkey Head Nebula, 
NGC 2174 > 


Andrei Pleskatsevich, Minsk, Belarus, 12 January 2022 


Andrei says: “Not many beginners know 
you can use the HOO palette with one- 
shot colour cameras. If you have a good 
narrowband filter then you can use the 
R channel as H-alpha, and the G and B 
channels as Olll, then process your image in HOO.” 


Equipment: ToupTek ATR3C571 camera, SharpStar 
76EDPH f/4.5 refractor, Radian Triad Ultra 2-inch filter, 
iOptron GEM28 mount Exposure: 16x 600” 

Software: DeepSkyStacker, Photoshop 


ENTER TO WIN A PRIZE. HERE’S HOW 


Whether you're a seasoned . 
astrophotographer or a beginner 
just starting out, we'd love to see 
your images. Send them to us at 

www.skyatnightmagazine.com/ 
send-us-your-astrophotos 


We've teamed up with Modern Astronomy to offer the winner of 
next month's Gallery a Hama Lens Pen, designed for quick and 
easy cleaning of telescope optics, eyepieces and camera lenses. 
It features a retractable brush and non-liquid cleaning element. 
www.modernastronomy.com « 020 8763 9953 


September 2022 BBC Sky at Night Magazine 83 


SPECIAL INTRODUCTORY OFFER 


TRY 3 ISSUES FOR f 


when you subscribe to H today! 


QUOTATIONS 
Pp 10 me 


aenaiontoe sa 8 


1B] BIC) , 


TOR 


SEAL Oh a aine TEA oh 


YOUR ESSENTIAL GUIDE T0) PCEENTIAUCUIDE (te 


ANCES ROSES Ne | : Te! ‘ 


Discover one of the world’s greatest The medieval clash that tore ver rthe power of 
teetsatr = wail ed el England apart and launched , le Ages 7 rom cra 
the Tudor dynasty 


neat 
sumpay $01 saat 


Receive your first 3 issues for only £5 
Risk free trial offer - you may cancel your subscription at any time. 
Free UK delivery direct to your door, at no extra charge! 
Never miss an issue of this action packed magazine, suitable for all members of the family 


SUBSCRIBE ONLINE OR CALL US 


“3 www.buysubscriptions.com/HRHA22 
Gay 03330 162 116" Quote code HRHA22 


‘UK calls will cost the same as other standard fixed line numbers (starting 01 or 02) and are included as part of any inclusive or free minutes allowances (if offered by your phone tariff. Outside of free 
call packages calls charges from mobile phones will cost between 3p and 55p per minute. Lines are open Mon-Fri 9am-5pm. Overseas readers call +44 1604 973 723. 
*3 issues for £5 is available for UK customers only paying by Direct Debit. After your first 3 issues, your subscription will continue at £19.99 every 6 issues, saving 39% off the shop price thereafter. 
You may cancel your subscription at any time. Your subscription will start with the next available issue. Offer ends 31st December 2022. 


SUBSCRIBE 


To discover 


the latest and 
greatest kit 


Find out more about how we test equipment at 
www.skyatnightmagazine.com/scoring-categories 


Big aperture that af,;-~ 
won't break your back y A _—— el» 
or your bank balance “a J 


— we review the new 
StellaLyra Dobsonian 


The best in equipment, accessories and books each month 


HOW WE RATE 


Each product we review is rated for performance in five categories. 
Here's what the ratings mean: 


yk XO’ Outstanding  ==—~—~—~* ‘Very good 
tok ® Good Fk k* Average ***** Poor/avoid 


PLUS: Books on extraterrestrial life, 
dark matter, planets and more, plus a 
roundup of the latest must-have gear 


HED/PHOTOSTUDIG 
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Our experts review the latest kit 


FRO LIGHT 


stellaLyra 


-inch f/6 Dobsonian 


Large aperture plus portability? This robust all-rounder strikes the perfect balance 


WORDS: CHARLOTTE DANIELS 


VITAL STATS 


Price £429 
Optics 
Newtonian 
reflector, 
parabolic 
primary mirror 
Focal length 
1,200mm, f/5.9 
Finderscope 
8x50 right- 
angled 
Eyepieces 
30mm 2-inch 
Superview, 
9mm 1.25-inch 
Pléssl 

Extras 

2-inch focus 
extension 
tube, 2-inch 
to 1.25-inch 
eyepiece 
adaptor, 
cooling fan, 
eyepiece tray 
Weight 20.9kg 
Supplier First 
Light Optics 
www.firstlight 
optics.com 


he StellaLyra 8-inch f/6 Dobsonian is 
made by well-regarded manufacturer 
Guan Sheng Optical (GSO) in Taiwan, 
and arrived in two boxes, one for the 
optical tube, and the other containing 
all the accessories and the flat-packed 
base. Also included were an 8x50 right-angled 
finderscope, 30mm 2-inch Superview eyepiece, 9mm 
1.25-inch Plossl eyepiece and a 35mm 2-inch focus 
extension tube. The manual is available to download 
from First Light Optic's website. The assembly 
instructions consisted of a single image, which was 
fairly easy to interpret, though beginners might 
benefit from a more thorough step-by-step manual. 
Nevertheless, we had it set up in 25 minutes. 

The build quality was largely excellent, with 
minimal plastic and robust accessories. We did note 
that the base was made from chipboard and some 
edges were not fully coated with paint. While it was 
strong and solid, this could make it vulnerable to 
moisture. While the assembled setup is heavy, the 
tube is easily lifted away from the base, which itself 
can then be carried using a handy carry handle. The 
StellaLyra is therefore relatively easy to move around. 


Adjusts with ease 
We were impressed by the large collimation knobs 
and were able to collimate the optics in under five 
minutes. Next, we used the altitude adjusters on the 
side of the tube to balance the setup — again, an easy 
process thanks to the large adjustment knobs, a nice 
addition by StellaLyra. The built-in tension adjustment 
allowed us to get the right amount of resistance for 
tilting the tube, while the base also had a separate 
tension adjuster that allowed us to customise the 
resistance of the ‘lazy Susan’-style swivel base. 
Ready to put the Dobsonian through its paces, we 
popped the 30mm eyepiece in, finding we could not 
focus. However, adding the provided extension tube 
resolved this. Oncc focused, the field of view was 
lovely and flat, with stars sharp from edge to edge. 
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The manoeuvrability of the reflector on its base 
was very smooth and we found it easy to make minor 
adjustments. First up in our tour of the skies, we 
popped over to a waning Moon. While the aperture 
meant that the Moon was very bright, we felt we 
could almost reach out and touch the craters and we > 


The 50mm aperture of the finderscope 
helps locate targets, but it is the right- 
angled design that really optimises the 
process. Thanks to this, you don’t have to 
squat awkwardly to view through the 
finderscope, which is often the case with a 
straight-through design. This increases the 
comfort of stargazing sessions. 


Balancing a setup is essential to prevent 
objects from dropping out of the field of 
view and to prevent damage when cameras 
or accessories make the setup top-heavy. 
The wide adjustment range of the 8-inch 
StellaLyra makes it easy to balance 
lightweight Plossls and heavier eyepieces. 


Keeping accessories organised really helps 
an observing session. Fastened to the side 
of the Dobsonian base, this all-metal 
eyepiece tray allows you to easily switch 
from one eyepiece to another without 
misplacing them in the dark. The provided 
adaptor also means you can use both 
2-inch and 1.25-inch eyepieces. 
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The 8-inch aperture makes the StellaLyra a brilliant 
all-rounder telescope for both beginner and 
intermediate astronomers. The diameter opens 
opportunities for lunar, planetary and deep-sky 
viewing, which not only encourages those new to 
astronomy, but provides enough stargazing 
potential to keep more seasoned amateurs interested. 
The 1,200mm focal Length gives a good balance of 
providing decent fields of view for both larger and 
smaller deep-sky objects, through the use of higher- 
cand lower-powered eyepieces, but it is the aperture 
that optimises the StellaLyra’s light- gathering 
ability, while still allowing it to be a portable setup. 
Thanks to the fields of view provided, pleasing 
levels of detail can be resolved from fainter, 
delicate objects, including star clusters and 
galaxies. And because of the focal length and the 
Dobsonian design, the eyepieces are at a comfortable 
level, meaning you can stargaze while sitting down. 
For grab-and-go convenience, the optical tube 
assembly can then be removed from the base and 
carried using the altitude adjusters as handles. 
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> enjoyed exploring the surface while waiting for the 
skies to darken a little more. 

Keen to see some deep-sky objects, we star- 
hopped across to Hercules for the Great Globular 
Cluster, M13. Using the right-angled finder allowed us 
to do this easily and the only improvement we felt 
could be made was the addition of a red-dot finder 
for those new to astronomy. Switching to the 9mm 
eyepiece provided very clean views of the cluster and 
we were able to resolve stars in towards the core. 
Optically, we had no complaints about the 9mm, but 
noted that it gave little eye relief, which took a bit of 
getting used to. In terms of build quality, while it was 
a metal eyepiece, we didn't think it was quite in the 
same league as the 30mm. 

Encouraged, we decided to try M57, the Ring 
Nebula, and through the 9mm eyepiece we were able 
to see a fair bit of detail and structure. Keen to test 
the 9mm a little further, we popped across to the 
Double Double star, Epsilon Lyrae, which we weren't 
quite able to split into its four parts, but we had no 


focuser 


problems resolving Mizar (Zeta Ursae Magjoris). 

The StellaLyra remains just on the right side of 
portability and, thanks to the robust collimation 
system, should hold alignment if moved around. 
We thoroughly enjoyed trying out this 8-inch 
Dobsonian, which despite packing plenty of resolving 
power is the smallest aperture in the StellaLyra 
Dobsonian range. Indeed, we lost track of time 
scanning the night sky. With its complete set of 
accessories, it will keep astronomers happily 
stargazing for years to come. &J 


VERDICT 


Assembly tok 
Build & design tok 
Ease of use tok 
Features tok I 


Optics 


Primary mirror cooling fan 


The cooling fan, powered by eight AA batteries, 

is fastened to the base of the optical tube. It proves 
especially useful during colder months, when transferring 
the 8-inch StellaLyra from indoor temperatures to 
outside. The fan allows rapid cooling of the primary 
mirror, reducing the effect of thermal distortions 

and therefore preserving the optics. 


CNC-machined 2-inch 
dual-speed Crayford 


The robust, well-made focuser is easy to use. It has 
both a tension adjuster and a focus lock, meaning 
there's no risk of slippage. The integrated, easy-to-read 
measurement scale is an excellent addition, allowing 
users to remember focus positions for various 
eyepieces, while the extension tube ensures focus for 

a range of high- and low-powered eyepieces. 


x inch Moon filter 


KIT TO ADD 

1. StellaLyra 
Premium 
Cheshire 
Collimating 
Eyepiece 

2. StellaLyra ED 
Deluxe 2-inch 2x 
Barlow lens 


3. Astro 
Essentials 
ND96-0.9 1.25- 
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VITAL STATS 


e Price £359 

e Optics Apo 
ED air-spaced 
doublet 

e Aperture 
62mm 

e Focal length 
400mm, f/6.45 

e Focuser 
2.4-inch 
dual-speed 

e Weight 2.5kg 

with supplied 

accessories 

Extras 

Retractable 

dew shield, 

Vixen-style 

mounting bar, 

carry case, two 

findershoe 

adaptors 

e Supplier 
Optical Vision 
Ltd 

e Tel 01359 
244200 

e www. 
opticalvision. 
co.uk 


Optics 


The objective lens is 62mm in diameter with a 
focal length of 400mm, which gives a focal 
ratio of f/6.45, making the system quite 
compact. The optics involve a fully multi- 
coated air-spaced doublet lens, with lens 
elements featuring Sky-Watcher’s Metallic 
High-Transmission Coatings for a claimed light 
transmission of 99.5 per cent. 
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Our experts review the latest kit 


FRO] LIGHT 


Sky-Watcher 
EVvolux 6ZED refractor 


Whether stargazing or astro imaging, this travel-friendly scope gets the job done 
WORDS: PAUL MONEY 


ig is beautiful, or so they say, but small 

can hit the spot too. This month we test 

whether that’s true of Sky-Watcher's 

latest high-quality, compact, 

apochromatic refractor, the Evolux 

62ED. There is also an 82mm aperture 
version for those who are looking for that little bit 
more aperture. 

The Evolux 62ED is supplied as an optical tube only, 
but comes with a 45mm Vixen-style bar for 
mounting, attached via a clamshell ring. This 
clamshell ring is equipped with two findershoes for 
adding other accessories, such as a lightweight red 
dot finder and a small guidescope for imaging. The 
clamshell can be easily loosened off to rotate the 
tube or adjust its position to aid in balancing the 
setup. The short-tube refractor also comes with a 
handy aluminium carry case. Note, however, that for 
visual use you would need to add a 2-inch star 
diagonal, eyepiece and finderscope. 

At the front end, nicely protected by an extendable 
dew shield, is the 62mm f/6.45 apochromatic 
objective lens. This has a focal length of 
just 400mm and with the dew shield 
retracted is just 295mm long, 
which is reasonably compact. 
Indeed, weighing in at only 
2.5kg, the Evolux 62ED is 
aiming to be an ideal 
grab-and-go system. 


The apochromatic optics eliminate colour fringing 
- when all three primary colours are not brought to a 
common focus point. We found that stars were 
pin-sharp across three-quarters of the field of view 
when using a 26mm eyepiece, with little evidence of 
any colour fringing. 


The business end 

At the other end we have the focuser, which by our 
measurement gives 65mm of focus travel, with a 
graduated scale that will be useful for those wanting 
to note the focus point for different cameras and 
return to it easily later. Interestingly, the focuser has 
two tension screws, top and bottom, and these 
ensure focus is set, with no slippage when using heavy 
cameras that we could note. 

We did some visual testing first, adding our own 
2-inch dielectric star diagonal and 2-inch, 26mm 
eyepiece to explore along the Milky Way. We really 
enjoyed sweeping up the star clouds from Cygnus 
down into Serpens. Along the way, the wide field of > 


SCALE | Dew shield 


the lens began to dew up. 


Clamshell ring and mounting bar 


Being quite small, the Evolux 62ED is equipped with a clamshell ring and 
tripod foot. The clamshell ring can be loosened to help rotate the tube 
and the foot is equipped with a 45mm Vixen-style mounting bar, which 
can also be attached to a typical photographic tripod. 


The dew shield is retractable, with two locking screws to keep it in 
place when extended. It only adds 75mm to the overall length when 
extended, and when retracted the refractor is very short at just 

295mm. It worked well, allowing over 1.5 hours of imaging before 


Focuser 


The focuser is a 2.4-inch, 11:1 dual-speed, 
rack-and-pinion design and has 65mm 
of focus travel, with a very useful indexed 
scale so you can quickly achieve focus 
and record the position for later use. The 
focuser body also has two large 
thumbscrews to tension the focuser 
when using heavy equipment. 
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FIRST LIGHT 


Light and portable 


Grab-and-go telescopes for observing 
and imaging have become all the rage, 
especially since travel resumed after the 
pandemic, so the Evolux 62ED has come 
at the right time. It is compact at just 
295mm cand lightweight at 2.5kg (just 
more than the weight of a typical bag of 
sugar), making it ideal as a travel scope. 
Its compactness with a retractable 
dewshield lends itself to the other craze 
for Lightweight, highly portable mounts. 
We found it made a great optical 
instrument when paired with Sky- 
Watcher’s Star Adventurer mount, and 
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EVOLUX 62ED 
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they even have pleasingly matching 
colour schemes. It can also be mounted 
on a photography tripod. Add a diagonal 
cand eyepiece and you have a spotting 
scope, either for stars or nature watching, 
making this a versatile instrument. 


Carry case 


The Evolux 62ED is supplied with an aluminium 
carry case, fully padded for storing and 
transporting the telescope safely to other sites 

or for taking abroad as a travel scope. There are 
plenty of foam inserts that can be removed to add 
accessories such as eyepieces and filters. 


Its other strength, however, is imaging: 
widefield images of the Milky Way’s star 
clouds, dark dust Lanes, large clusters 
— with its generous field of view, there are 
plenty of targets to keep you imaging or 
viewing for a Long time to come. 


Our reviewer was’) == 9 = ale 
delighted with the “S585 
details visibleonthe — : 
lunar surface 


> view did mean that most typical deep-sky targets, 
like nebulae and clusters were presented small, but 
we expected that. Even so, M39 stood out well and 
adding a 2x Barlow lens showed that even some 
double stars could be split. We viewed Albireo (Beta 
Cygni) with its golden and sky-blue components, 
then just about split Mizar (Zeta Ursae Majoris) into 
two unequal stars very close together. 

We also spotted Saturn and Jupiter in the early 
hours. As expected they were small, but we could see 
the rings of Saturn and two bands on Jupiter as well 
as four of its retinue of moons. Our Moon, meanwhile, 
was an enjoyable and detailed sight. 

To image with the Evolux 62ED and get the best 
out of the system, we were loaned the optional 0.9x 
ED flattener/focal reducer. This is attached by 
unscrewing the metallic green, 2-inch visual adaptor 
then screwing in the flattener. To attach a camera, 
you need an M48 x 0.75 adaptor. These are specific to 
your particular camera manufacturer, so be sure to 
order the right one. 


With a Canon R6 camera attached, we took 128x 30” 
exposures of the star Sadr in Cygnus and its surrounding 
area at ISO 6400, and were very pleased with the 
detail and nebulosity we achieved. We did the same 
with the Veil Nebula, this time with 90 images stacked, 
to show you can capture the entire supernova remnant 
in the field of view. M13, the Hercules Globular Cluster, 
was imaged with 56 exposures, and we could pick out 
its tiny neighbouring galaxy NGC 6207 in the image too. 

Overall, this is a thoroughly competent grab-and-go 
travel scope which we can highly recommend. & 


VERDICT 


Build & Design 
Ease of use 
Features 
Imaging quality 
Optics 
OVERALL 
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4 Paired witha 
Canon R6é camera 
to capture globular 
cluster M13. A stack 
of 56x 30” exposures 
at ISO 6400 


< The complete Veil 
Nebula fitted in the 
field of view. Same 
camera, 90x 30” 
exposures, ISO 6400 


KIT TO ADD 

1. Sky-Watcher 
0.9x ED flattener 
for Evolux 62ED 


2. Sky-Watcher 
aluminium 
accessory 
handle for 
Evolux 62ED 


3. Sky-Watcher 
2-inch Deluxe 
Dielectric Star 
Diagonal 
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New astronomy and space titles reviewed 


The Alien 
Perspective 


A New View of 
Humanity and 
the Cosmos 


DAVID 
WHITEHOUSE 


Author of the acclaimed Afolle 1]: The Inside Stor 


The Alien 
Perspective 


David Whitehouse 
Icon Books 
£17.99 @® HB 


Are we alone in the 
Universe? The 
possibility of 
intelligent aliens 
has fascinated 
humanity for 
centuries, but 
David Whitehouse's 
new book takes a 
refreshingly different 
approach to the subject. 
The former BBC science 
correspondent considers 
not only the familiar 
questions about life 
elsewhere in our cosmic 
neighbourhood, but also what our 
speculations on the subject reveal about 
humanity, and the profound shifts in 
perspective that might come from the 
confirmation of extraterrestrial life. 
Whitehouse’s canvas is broad and 
painted with a wealth of historical and 
scientific details, as he leads our attention 
seamlessly from one aspect of his varied 
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subject to another. Here, a rumination on 
the relationship between our prehistoric 
ancestors and the cosmos; there, an 
account of early attempts at SETI (the 
Search for Extraterrestrial Intelligence). 
Companion chapters near the start and 
end take the reader through imaginary 
museums chronicling the astonishing 
variety of life on Earth, and the myriad 
possible paths that might be taken by life 
on other worlds. There are discussions of 
the religious and diplomatic fallout from 
contact with intelligent life, to the design 
of our own attempts at communication. 
Whitehouse's background in radio 
astronomy makes him well suited to give 
an account of detection and 
communication efforts that are still 
heavily focused on ‘big dish’ astronomy, 
but other possibilities - the detection of 
‘technosignatures’ around distant stars 
and even alien spacecraft (crewed or 
automated) visiting our Solar System 
- are also considered. Often-complex 
ideas are explained with clarity 
and precision, but this is 
clearly a passion project 
for the author, and 
the book soars 
where he deploys 
more poetic 
language, as when 
musing on the 
deeper themes 
that arise from his 
central question. This 
is nowhere more 
appropriate than in the 
final chapters, where 
Whitehouse considers the 
possibilities of life 
outlasting the stars around 
which it is born, and how it 
might find ways of surviving to the ends 
of the Universe itself. 
If you've ever looked up at the sky and 
pondered on the big questions of life in 
the Universe, this is essential reading. 


tok I 


4 Is anybody out there? 
For Whitehouse, finding 
ET is just the start 


Giles Sparrow is a writer and author 
on popular science 


Interview with 
the author 
David Whitehouse 


How has the telescope 
changed humanity? 


From Galileo’s 
crude ‘optilk tube’ 
400 years ago to the 

James Webb Space 
Telescope, the telescope in its 
various forms has shown us our true 
place in the cosmos. Once we 
strained to discern the features on 
Mars. Now we contemplate 
scrutinising the atmospheres of 
planets orbiting distant stars a 
billion, billion times further away. 
No other scientific instrument has 
done so much to place our species 
into its cosmic context. 


Are we on the cusp of finding life 
beyond Earth? 


We do not know where we will find 
the first signs of other life in the 
cosmos. Perhaps we'll discover 
microbes deep below the radiation- 
blasted sands of Mars, or life signs 
in the spectral bands of planets 
circling nearby stars. Willit bea 
message in radio form, a laser flash 
or a stream of quantum-entangled 
particles? Perhaps we’ll find an 
artefact of a long-dead race or be 
visited by alien spacecraft. It could 
happen today, or never. 


What would it mean to discover 
intelligent life? 


How would beings, born under the 
light of another star, or in the spaces 
in between them, view the cosmos 
and ourselves? Could we ever know 
them or would they forever bea 
mystery of the adjacent possible? 
The view of humanity through an 
alien eye might be something that 
could liberate or terrify us. Until we 
find them we will not be ready, and 
afterwards it will be too late. 


David Whitehouse is a former 
BBC science correspondent and 
science editor, and has written 
several books 


Stars and Planets 


lan Ridpath 

DK 

£9.99 @ PB 
lan Ridpath is one 
of the biggest 
names in 

STARS astronomy. With 

over 40 books 


PLANETS 


under his belt, he 
knows what he's 
talking about, 
communicating a 
range of subjects 
to amateur 
astronomers with ease. His handbook, 
Stars and Planets, is split into the Solar 
System, the constellations and monthly 
sky guides. It concisely explains the 
basics, offering the beginner a fine 
introduction to star formation, nebulae, 
the celestial sphere and how to use your 
hand as an astronomical measuring scale. 
The two-page binocular and telescope 
guide is enough to help any keen observer 
get to grips with the equipment available 
to them. In the Solar System section, each 


\\ (a 


planet is described including concise facts 
about atmosphere, climate, geography 
and geology, and charts present the 
location of each one in the morning and 
evening sky from 2022 to 2033. High 
praise needs to be given to the pages 
dedicated to the 88 constellations. The 
reader is invited to learn about their 
mythology, their position in the sky and 
how to view features of interest within 
each one, such as deep-sky objects. The 
brilliant monthly sky charts in the last 
section of the book will help you locate 
the constellations throughout the year. 
The layout and detail of Stars and Planets 
is simply wonderful. If you are looking for 
an imaginative astronomy book packed 
with easy-to-understand text, beautiful 
glossy images and useful star charts then 


you've found it. KKK 


Katrin Raynor Evans is an astronomy 
communicator and writer 


What ts Dark Matter? 


Peter Fisher 
Princeton University Press 
£28 @ HB 


Scientists have 
known about dark 
matter for nearly 
AO years. They have 
confirmed its 
existence by 
observing its 
d/ / gravitational effect 
f \ \ \ on galaxies and 
| understand that it 
makes up 27 per 
cent of the mass-energy of the Universe, 
but they are still unsure what it is. So 
writing a book titled What is Dark Matter? 
would seem perverse. However, this is a 
very scholarly look at the historical theories, 
research and experiments on the evidence 
for, and the properties of, dark matter. 
The book is fast-paced and the reader 
will need to concentrate to keep up. There 
are few helpful analogies and no hand- 
holding. Knowledge of scientific notation 
and mathematical expressions, and being 
able to understand complex diagrams 


and equations is assumed. It is well worth 
taking the time to get to grips with the 
principles laid out in the first chapter 
before moving on, and there is a useful 
glossary of terms to guide you. 

The book is very well written. It takes 
you through the problems of uniting dark 
matter with the Standard Model via 
supersymmetry and Modified Newtonian 
dynamics. It details the ongoing search 
for WIMPs (weakly interacting massive 
particles) and axions, explaining the need 
for bigger, more sensitive detectors and 
telescopes, with longer observing runs, 
to find them. 

This is not a book for a novice; a 
grounding in astrophysics is helpful but 
not essential. By the end, you will have a 
better understanding, not of what dark 
matter is, but at least of what dark matter 
isn't and what it might be. k* *&* 


Jenny Winder is a freelance science 
writer, astronomer and broadcaster 


Astronomy: A 
Beginner’s Guide 


William H Waller 
Oneworld 
£9.99 @ PB 


This beautiful little 
book offers, as its 
name suggests, 

a beginner's guide to 
the Universe. And 
author William Waller, 
with a sturdy academic 
background in 
astrophysics and 
astronomy, goes about his task with 
gusto. He comprehensively introduces the 
wonders of the cosmos, venturing steadily 
outward from Earth, to the wider Solar 
System, to the barely comprehensible 
infinity beyond. 

By his own admission, Astronomy: 

A Beginner's Guide is intended by Waller 
to be “digestible” for the growing legions 
of sky-watchers — “not quite one ina 
million, but certainly getting there’— as 
this oldest-known science gains new 
traction in the 21st century. Both the book 
and Waller himself are clearly driven by 
what he describes as “the ever-compelling 
wonders of the night sky”. 

He traces our study of the heavens 
wheeling above our heads over multiple 
nations, cultures and millennia, looking 
first at the peculiarities of our own world 
as a convenient and relatable point of 
reference, then migrating outward on a 
journey to take in the Sun, “a god over 
mortals”, the giant planets Jupiter and 
Saturn, “bullies on the block”, and the 
wider Universe far beyond, including the 
lure of life. 

Waller heartily regales us with tales of 
his own experiences, notably sitting in a 
carpeted, windowless room at the 
University of Washington one sweltering 
August night in 1989 when “the first 
transmitted images of Neptune, from 
Neptune” arrived, via Voyager 2. 

All in all, this exquisite gem dips its toe 
often enough into a complex mire of 
scientific and mathematical minutiae to 
maintain strong intellectual rigour, yet its 
core remains sufficiently readable to 
sustain and fire the interest of the 


non-academic reader. K** ** 


Astronomy 


Ben Evans is a science and astronomy 
writer and the author of several books 
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Ezzy Pearson rounds up the latest astronomical accessories 
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Price £95 - Supplier Encalife - www.encalife.com 


The Northern Lights are unpredictably elusive, but 
with this projector you can see them every night 
without having to leave your living room. The device 
projects a dancing pattern of colours and can be 
controlled using the remote or your smartphone. 


2 


Price £179 - Supplier 365 Astronomy - 
www.365astronomy.com 


Fix your guider directly to the eyepiece so it has the 
same view as you or your astro camera, helping it 
create an accurate lock on the night sky. The adaptor 
has multiple threads, so it’s compatible with most 
accessories and cameras. 


3 


Price £11.25 - Supplier WHSmiths - 
www.whsmiths.co.uk 


If you're looking for an observing journal with a cover 
as beautiful as the night sky, then this could be it. 
Decorated with illustrations of the best-known 
constellations, inside are 160 dotted pages to keep 
your observations neatly aligned. 


4 


Price from £15 - Supplier First Light Optics + 
www.firstlightoptics.com 


Getting your tripod level helps ensure your telescope 
is correctly aligned. These bubble levels can either sit 
on the spreader bar or fit your tripod’s equipment 
tray. Both 1.25- and 2-inch versions are available. 


Price £44.99 - Supplier Widescreen Centre - 
www.widescreen-centre.co.uk 


This dew shield helps to keep moisture off your optics 
and also keeps out stray light. Made to fit 6- and 
8-inch tubes, it has a cut out at the base to 
accommodate dovetail bars up to 4 inches wide. The 
tube can be rolled up easily for transport and storage. 


6 


Price £399 - Supplier Harrison Telescopes - 
www.harrisontelescopes.co.uk 


This filter transmits OIll and Ha light, suppressing 
almost all other unwanted light. Teamed with a 
colour CMOS camera, it helps create crisp, bright 
images, even under extremely light-polluted skies. 
It works with both modified and unmodified DSLR 
cameras and has an anti-reflection coating. 
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NASA 


Melissa Brobby interviews Rajeev Sur 


O&A WITH THE GEO OF INMARSAT 


A landmark study has found that, In contrast to the Apollo generation, 
younger people are out of touch with the realities of the space industry 


Your report, ‘What on Earth 
is the value of space?’, was 
released recently. What 
was it about? 

The report is the largest ever 
survey of public perceptions 
of space globally and 
included more than 20,000 
people in 11 countries. The 
reason we did it is because 
we wanted to understand 
the public perception. What 
do people feel about space? 
Do people understand that 
space is adding value to 
their daily lives, what it does 
today and what it will do in 
the future? We want to 
understand what people are 
fearful of regarding space. 
We also wanted to know 
how people feel about 
space in different generations, because we want to 
recruit more people into our industry. 


How did you discover that Generation Z is taking 
less of an interest in space? 

We found in the survey that those aged 18 to 24 seem 
to be guided more by science fiction and movies than 
a real understanding of what is happening in space. 
Those who lived through the first Space Age were 
more excited because of the Apollo missions. But 
now what we do in space has become somewhat 
invisible: space is used for weather forecasting, 
navigation and communications, connecting the 
unconnected, humanitarian missions, disaster 
recovery, in-flight Wi-Fi and agriculture. So | think 
since it's become more commonplace and invisible in 
our daily lives, it seems that young people don't have 
an understanding of what space does. 


What topics are Gen-Z interested in around space, 
according to your study? 

There are two topics that came up in the report. 

The first was a fear of space - an overwhelming 
majority felt fearful of space, space junk and space 
debris, while others were unaware of that. The other 
topics that came up were aliens and space tourism; 
space being a billionaire’s playground as opposed to 
something that helps us on a daily basis. We saw 
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4 A ticker-tape 
parade for the 
Apollo 11 astronauts 
in New York, August 
1969, when public 
interest in space 
was ata high 


Rajeev Suri is the 
CEO of Inmarsat, 

a British satellite 
telecommunications 
company that 
delivers mobile 
communications 
across the world 


that 21 per cent of people 
associated space with 
aliens, against just 8 per 
cent who associated the 
space industry with what 
it really does. 


Were these findings 
surprising to you? 

It was surprising that 97 

per cent of people said they 
were fearful about the 
impact of the space 
industry, and about 35 per 
cent globally felt hopeful 
about space. | think it's 
reasonable that people have 
worries about space junk 
and damage to the Earth's 
atmosphere -— | didn't know 
people were aware of that. 

| was also surprised by the 
lack of awareness of what space does. | think maybe 
in the days of Apollo people were more excited by the 
idea of space. 


Do you think this study should serve as a wake-up 
call to the space industry? 

| do, and | think it's important for us in this industry to 
do something about it because you need public trust. 
We want to recruit more people into the industry, we 
need people to be more aware of what space 
enables. We also have a role to play in educating 
people and creating the right kind of awareness. 


Do you worry that this decline in interest could 
result in less people going into the space sector? 

| think I'm being realistic. We found from the survey 
that just 7 per cent of people in the UK want to work 
in the space industry, and globally that figure is 14 per 
cent. That's a concern because we want people to be 
attracted to our sector. We also think that the more 
people are aware of what we do in space, the greater 
the public interest will be. And that has a direct 
correlation, ultimately, to capital coming into the 
sector. In some ways it’s not a bad thing that people 
think it's invisible in our daily lives, but as an industry, 
we need to create a more powerful and relatable 
narrative about space so that people understand 
what it does and what it really is about. G 


‘Telescope House 


CHART: PETE LAWRENCE 


Tht oUUTRERN rEMIoPheAk 


» . With Glenn Dawes 


When to use this chart 


1 Sept at 00:00 AEST (14:00 UT) 
15 Sept at 23:00 AEST (13:00 UT) 
30 Sept at 22:00 AEST (12:00 UT) 


SEPTEMBER HIGHLIGHTS 


Jupiter is at opposition this month, 

rising around sunset and visible the 
whole night. With Venus too close to the 
Sun, Jupiter is by far the brightest and 
largest of the planets visible. At close to 50 
arcseconds across (around the biggest it 
gets), this is a great opportunity to observe 
the intricate cloud patterns in its north and 
south equatorial belts. The Great Red Spot 
is a target for any sized telescope and best 
seen around an hour before and after 
crossing the central meridian. 


THE PLANETS 


For the first half of September, 
YY Mercury is close to the western 
horizon in the late twilight. Then turn 
around and find luminous Jupiter in the 
eastern evening sky. Saturn is already well 
placed, crossing the meridian (due north) 


DEEP-SKY OBJECTS 


) This month a quick swim to visit 
the Dolphin. As it’s not far from the 
Milky Way, Delphinus offers some rich 
star fields. Embedded in one such field 
is the globular star cluster NGC 6934 

(RA 20h 34.2m, Dec +07 24’). Although an 
attractive view, this 9th-magnitude ‘fuzzy’ 
is only four arcminutes across and needs 
some power (150x) to see its two- 
arcminute-wide bright, condensed core; 
and some aperture (250mm) to begin 
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O VARIABLE STAR 


COMET TRACK 


| | Marvel at big, bright Jupiter and take a swim 
~ around the stars of Delphinus, the Dolphin 


The chart accurately matches the sky on the 
dates and times shown for Sydney, Australia. 
The sky is different at other times as the stars 
crossing it set four minutes earlier each night. 


STARS AND CONSTELLATIONS 


Watery constellations to see this 
month are the fishy ones (Pisces and 
Pisces Austrinus) and Aquarius, the Water 
Bearer. Lesser known is Delphinus, the 
Dolphin. This small constellation is faint, 
but distinctive, lying around 15° east- 
northeast (lower right) of bright Altair. 
Its main four 4th-magnitude stars are in 
a diamond shape known as Job's Coffin. 
A fifth star of similar brightness lies 3° 
south of (above) the diamond. Suburban 
dwellers may need binoculars to view. 


around 22:00. Neptune takes the same 
passage about two hours later, followed by 
Jupiter at 01:00. Although visible late 
evening, Uranus is best left until mid- 
morning. Mars too arrives around midnight, 
but is at its best in the late morning. 


resolving halo stars. There is a 9th- 
magnitude star on the western edge. 


e> Now for a challenge! NGC 6891 (RA 
20h 15.1m, Dec +12° 42’) is a fairly 
bright (Oth-magnitude) planetary nebula. 
However, you need to find it. Being in an 
isolated region (2.5 south of Rho Aquilae), 
at Low power the nebula looks just like a 
star. Under high power (200x) this 
12-arcsecond blue disc is impressive. 
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SYNSCAN™ PRO-SERIES (@ 
GO-TO EQUATORIAL MOUNTINGS \=*% 


For astronomers seeking superior equatorial control for imaging or visual applications, Sky-Watcher’s family of Synscan™ Pro-Series High 
Precision Computerised Mountings provide the solution. All models are premium grade observing platforms which have been thoughtfully 
designed for ease of operation. All models feature quiet operation and are equipped with an ST4 Auto-Guider interface for Astro-Imaging. 
The user-friendly Synscan™ hand control, with its extensive database of over 42,900 night sky objects, allows you to point the telescope at 
a specific object or even tour the night sky at the touch of a button. Even an inexperienced user can master its variety of features in a few 
observing sessions. re) , 


} Max Payload: 9kg 
45mm Saddle 


Product Code: 20981 


Max Payload: 6.5kg 
45mm Saddle 


Max Payload: 10kg 
45mm Saddle @ 


Product Code: 20980 % | 


Product Code: 20230 


Max Payload: 18kg 
SynScan 45mm Saddle 


fs o @ 
< 
SoD 
& of 
Soo 
& as oo Max Payload: 20kg (imaging) 


Dual 45mm/75mm 
Saddle 


Product Code: 20855 


Max Payload: 15kg 
45mm Saddle 


Product Code: 20302 


Sky,atNight 
©. @.@.@. ¢ 
REVIEWED IN 
Issue 121 
June 
2015 


Max Payload: 25kg 
Dual 45mm/75mm 
Saddle 


Product Code: 20854 


Sky at Night 
kik«k«* 


rmiW) REVIEWED IN 
issue 145 


Product 


S 
“4 ‘ 
“. @ : THE ESSENTIAL - 
* Max Payload: 50kg. 75mm Saddle. Hi-Res 
Max Payload: 25kg Dual a. => .. : : y Optical Product Gusts 
45mm/75mm Saddle NG | dia R.A. Renishaw Encoder on EQ8-Rh model, 
(a 
“cuue Gait) , Ss” Code 20323 SRP £3599 


g» 


4 
4 


Sky atNight Code 203234 SRP £6199 


©... 4.2. - 
REVIEWED IN FREEDOM |, . Code 20323/20923 SRP £4548 
Issue 100 Pe 
September - 
2013 


Code 20324/20923 SRP £7148 


Available from dealers throughout the UK Full product details at: 


www.opticalvision.co.uk 


OPTICAL VISION LIMITED info@opticalvision.co.uk 


